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January 2 gives a number of illuminating illus- 
trations of the way in which examiners may go 
The outstanding case was that of a set 
of replies to school certificate history papers. 
This group had been selected because the can- 
same marks from the 
When fourteen indepen- 
these 
papers again, over forty different marks were 
When the same group of examiners 

marked the same papers again at intervals of 

twelve to nineteen months, they changed their 
* minds as to the verdict of credit, pass or fail in 
ninety-two cases out of a total of 210. Eighty 
marks is a convenient high mark to take for 
the level of winners of prizes or scholarships. 
Out of a total of 150 candidates, sixty-three got 
eighty or more marks from at least one examiner 
in an arithmetic paper, but only eighteen got 
Thus, out of 63 


the maximum from one examiner, twelve from 
three examiners, eight from two examiners, 
In an 
English paper seven examiners gave one candi- 
date marks varying from 28 to 80, another 24 
to 70, and a third 16 to 60. In a university 
mathematics paper the place of first candidate 
varied with individual examiners from fourth to 
twelfth of the 23 candidates whose papers were 


It is only fair to say that officials of examin- 
ing boards who see papers of many candidates 
taking examinations of the same type at inter- 
vals of six months have produced évidence to 
show that there is remarkable uniformity in 
performance as shown by the results, and there 
is no doubt that it is a good plan to have more 
Experienced examiners are 
also familiar with certain’ arrangements which 
increase the fairness of the marking, especially 


ceeds. One is to examine all replies to one ques- 
tion at the same sitting and another is to read 
all the replies before attempting to begin mark- 
ing. Our experience of the examinations con- 
cerning the founding industry that examiners 
do endeavour to find the strength rather than 
the weakness of a candidate, and they take a 
broad and human view of a candidate’s perform- 
ance. Their desire, in fact, is to pass rather 
than fail a candidate who is of pass standard, 
and not to be put off by the candidate’s own 
failure to do himself justice. 


Elasticity 


We have often stressed the fact that British 
industrial activity is characterised by the elas- 
ticity incorporated into both machinery and pro- 
cesses. Whilst the special-duty plant or machine 
is undoubtedly an outstanding feature in modern 
engineering practice, its value is enhanced if it 
can work economically at reduced output and be 
capable of modification to embrace more than 
one type of manufacture. We have been im- 
pressed in recent years with the os shown 
by the continuous-casting installations which 
have been erected in Great Britain. There has 
been no slavish following of previous designs, 
whilst every type of conveyor has been installed, 
except—to the best of our knowledge—the jigger 
type. We have often wondered whether this 
type, being of metal construction, would not 
help to cool the sand. 

As additions to the normal duties of a con- 
tinuous-casting plant, one sees such features as 
one sand hopper furnishing one _ ingredient 
for facing sand, or again, the main conveyor 
supplying prepared sand to moulding machines 
contained within the area enclosed by the mould 
conveyor, spilling sand on to a conveyor running 
at right-angles and feeding additional moulding 
machines. These machines will probably be 
making moulds unsuited—by reason of com- 
plicated coring or weight—for placing on the 
mould conveyor. In other cases which we have 
seen moulding machines have been placed outside 
the mould conveyor, and have been supplied with 
sand by ploughing off on to conveyors running at 
right-angles, whilst two short lengths of roller 
pathway take care of the reception of the empty 
and the despatch of the rammed-up boxes. 
Where a supply of sand is taken from the central 
plant, then knocking out should be arranged at 
one or more positions so that the sand is 
returned to the system. Where there are large 
batches of work requiring much coring-up, then 
a tributary conveyor of either the platform or 
pendulum type should be installed to aid syn- 
chronisation. The problem of making both box- 
less and boxed moulds on a mould conveyor speci- 
ally designed to cope with the former has been 
solved by cutting out the mechanism for tilting 
the tables at the knock-out, and allowing the 
boxed moulds to pass the position to the end of 
the mould conveyor where they are pulled off on 
to a short length of roller pathway, and knocked 
out over a grating in the usual manner. From 
the above it will be seen that elasticity in type of 
output from continuous-casting plants has been 
well studied by the various plant designers, and 
we visualise the time when what are now merely 


interesting excrescences will be the pivotal point 
of the future jobbing foundry. 


THE 
gor 
= 


64 


Core Materials at Elevated 
_ Temperatures 


Further written discussion has been received 
on Mr. F. Hudson’s Paper.* Mr. A. Tipper 
(West Bromwich) writes :— 


I expect you will be interested in the curve 
I enclose showing the theoretical expansion of 
air, Fig. A, with increase of temperature com- 
pared with the curve you obtained from the 
permeability readings. 

With constant pressure this is, to all intents 
and purposes, a straight line, since dry air obeys 
Boyle’s law very closely. 

The correction for pressure is as follows :— 


Manometer Correction 
pressure. factor. 
10 ems. 1.00967 
20 cms. 1.0193 
30 cms. 1.0290 
40 cms. 1.0387 
50 cms. 1.0483 


It is evident, therefore, that the practical 
results for true expansion will be slightly below 
the theoretical curve. 

I was interested in the figures you gave for 
the core sand, and I note that you are using a 
10 per cent. addition of Scottish rotten rock. 

Tests we have made on this rotten rock have 
given a clay content of about 10 per cent., and 
[I am wondering how you have obtained 3 per 
cent. clay in your core sand, as shown in your 
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table of Sieve Tests, etc. I presume that the 
clay figures were obtained by the A.F.A. method, 
and not by elutriation. 

1 am of the opinion that the compression test 
for strength of baked cores is not nearly as satis- 
factory as transverse or tensile tests, though for 
the purpose of such work as yours the compres- 
sion test is, of course, the most convenient. The 
compression strength of our test cores is usually 
in the region of 700 to 1,000 lbs. per sq. in., 
so I conclude you are working with a mixture 
having a relatively high green bond, but very 
low dry strength. 

This wili have a bearing on the very rapid 
drop in strength you obtained, even at as low a 
temperature as 300 deg. C. 

This question of strength of cores at various 
temperatures is one which well merits further 
investigation, and I hope to do some work in 
this direction myself very shortly. 

To this Mr. Hudson replied:—I might state 
that in first commencing our tests on the per- 
meability values at elevated temperatures, we 
adopted the theoretical value for the expansion 
of air, but found too large a disagreement with 
practical results. Consequently the curve you 
enclose is an old friend. One of my principal 
reasons for actually determining the effect of air 
expansion was to see the exact relation with the 
normal permeability at room temperature, and 
there are several factors which could not be 


* FOUNDRY TRADE JOURNAL, December 5, 1935, page 411. 
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assessed theoretically. Likewise, your correction 
factors are familiar, but I decided to bring the 
results to second decimal place, as published in 
the Paper, in order to permit easy memorising, 
i.e., 10 ems. 1.01,-20 cms. 1.02, ete. In other 
words, add 0.01 for each 10-cm. rise in pressure. 
The practical results for true expansion will be 
slightly above your theoretical curve and not 
below it, as stated in your letter. 

In regard to your comments on the amount of 
clay in the oil-sand mixture, it should be noted 
that there are many types of sand in the rotten- 
rock group, and they usually contain from 8 to 
20 per cent. clay by the A.F.A. method. On top 
of this the sea sand used is an inland deposit 
and is contaminated with clay from 0.5 to 1.5 
per cent. If you take the top limits I have 
given, it will be found possible to obtain a clay 
content up to 3.3 per cent. in the mixture. 

Your conclusions relative to my using a core- 
sand mixture having a high green-bond strength 
and low dry strength are correct. 

The importance of core strength at elevated 
temperatures cannot be over-estimated, and I 
am particularly glad to see that you hope to do 
some work in this direction shortly. The rapid 
drop in the strength of oil sand between 200 and 
300 deg. C. is an asset providing the strength 
at higher temperatures can be maintained at 
some limit, say between 50 to 100 lbs. per sq. in., 
to take care of the longer solidification periods 
common to castings of heavy section or metals 
having a high casting temperature such as 
obtained in the steel foundry. 


Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 

S.0.S. 
To the Editor of Tae Founpry TrapE JouRNAL. 


Sir,—I have been asked by the Council of the 
Institute of British Foundrymen to prepare a 
Paper on the Welding of Castings for the forth- 
coming Twelfth International Congress of Acety- 
lene Welding and Allied Industries, to be held 
in London in June, or, alternatively to find a 
substitute. Having exhausted my fund of know- 
ledge in a Paper I presented to the recent 
Welding Symposium, I should be pleased if any 
readers who are members of tke _ Insiitute 
will come to my aid.—Yours, etc., 

V. C. FauLKnNer. 

70, Carlton Avenue, 

Harrow. 


Economic Conditions in Iraq 


The Department of Overseas Trade has issued 
a Report on ‘‘ Economic Conditions in Iraq ” 
(1933-35), by the Commercial Secretary to H.M. 
Embassy at Bagdad, which may be obtained from 
H.M. Stationery Office, Adastral House, Kingsway, 
W.C.2. (Price 1s. 2d. post free.) The Report points 
out that the effects of the world crisis ‘in Iraq 
were less serious than in most countries, and by 
1934 were perhaps more than balanced by the 
activity resulting from the construction of the pipe- 
line to the Mediterranean, the exploitation of the 
Kirkuk oilfield, and the public works programme 
financed from royalties received from oil companies. 
The Report deals with the position of United King- 
dom trade, and contains chapters on finance, trade, 
industry and production, transport and communi- 
cations, legislation and administration, labour and 
social conditions, concluding with the usual statis- 
tical appendices and a map. 


More Dates anp Data.—Estler Bros., Limited.— 
A desk monthly calendar carrying humorous illus- 
trations, each one of which is used to draw atten- 
tion to some specialised product of the firm. 
Furmston & Lawlor.—A refill for last year’s desk 
calendar. 
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Photometric Estimation 
of Silicon 


In Report No. 109 of the chemical subcom- 
mittee of the Verein deutscher Eisenhiittenleute, 
published in ‘‘ Archiv fiir das Eisenhiitten- 
wesen,”’? H. Pinst deals with the photometric 
estimation of silicon in the presence of iron and 
other elements usually accompanying iron. In 
the original optical method a carbonate-phos- 
phate precipitation is employed in order to per- 
mit the molybdenum reaction to be applied, after 
filtration, to a silicate solution which contains 
no iron, phosphorus or related elements. This 
procedure has two sources of error which have 
not been given due consideration in the past, 
viz., the addition of excess phosphate and the 
liability of extraneous coloration with high- 
carbon steels. The phosphate added has there- 
fore been halved and animal charcoal added to 
the calcium carbonate used for precipitation, the 
charcoal removing all coloration due to the 
carbon. Phosphate precipitation although rapid 
is cumbersome and the author has evolved a 
method dispensing with this precipitation and 
filtration. This method consists merely in bring- 
ing the sample under examination into solution, 
adding the necessary reagents and carrying out 
the requisite measurement with the polarisation 
photometer. 


Technique for Plain and Alloy Steels 

The technique for plain steels and alloy steels 
is as follows: The reagents required are nitric 
and hydrochloric acids (both 3N), 15 per cent. 
hydrogen peroxide, permanganate solution (about 
6 gr. per litre), ammonium molybdate (20 per 
cent. solution), and sodium fluoride (2 per cent. 
solution, filtered). A weight of 0.1 gr. of the 
metal is dissolved in 15 c.c. nitric acid and 1 c.c. 
H,0, in a 100+.c. Erlenmeyer flask, which is 
heated on asbestos. The solution must not boil; 
its temperature should be about 90 deg.; solu- 
tion takes exactly 5 min. Permanganate solu- 
tion is then added drop by drop to the hot solu- 
tion until the red coloration is retained on 
shaking; 2 c.c. hydrochloric acid are then added 
and the solution heated for about 10 sec. After 
cooling to 20 deg., filling up to the mark and 
shaking, the solution is divided into two equal 
parts. One part is treated with 5 c.c. molyb- 
date solution, and after 6 min. reaction further 
with 20 c.c. sodium-fluoride solution; the other 
half, which acts as a comparison standard, is 
treated with the same amount of fluoride and 
5 c.c. distilled water. The two solutions are 
optically measured side by side, using a mercury 
light and a special filter. The silicon values 
corresponding to the extinction coefficients found 
are taken from a calibration curve. 

This procedure is applicable to all plain and 
alloy steels which dissolve without residue. 
Modifications are described for high-alloy chro- 
mium and tungsten steels and vanadium steels, 
but the method is not applicable to steels with 
a high titanium content. Although much work 
has been done on using the method for high- 
silicon pig-iron and cast iron, no satisfactory 
result has been achieved, mainly owing to the 
difficulty of obtaining complete solution. Work 
is proceeding on this problem. 


Protecting Steel Surfaces 


A new liquid rubber is being used in America as 
a protection for steel surfaces. The product also 
has been improved by the development of a prim- 
ing compound, one coat of which affords satisfac- 
tory results. Both the priming and liquid rubber 
can be applied by brushing, spraying or dipping. 
The product is unaffected by heat up to 200 deg. 
Fah. and cold down to 120 deg. below zero. The 
anti-abrasive grade is used to protect surfaces ex- 
posed to severe wear; it is highly resistant to the 
destructive action of sand, ore, coal, coke and 
gravel on conveyor belts, hoppers, shutes and in 
mixers. 
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A Modern Machine Tool Foundry 


GEORGE RICHARDS & COMPANY, LIMITED 


The firm of Geo. Richards & Company, 
Limited, of Broadheath, near Manchester, was 
registered as a limited company in 1885. In 
recent years, however, the shops have been 
entirely rebuilt. The main specialities of the 
machine tool works are horizontal and vertical 
boring machines, and a general view of that 


sand and core sand mixing, the compositions 
of which are set out in Table I. 

The prepared sand is transferred to the 
foundry in tipping wagons, which are also de- 
signed for crane handling. Their appearance 
is illustrated in Fig. 4. The general 
transport in the foundry is handled by 
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Fic. 1.—Tue Lay-our PLan or THE Works oF GEorGE RicuAarps & Company, LIMITED. 


department is shown in Fig. 2. The castings 
requirements of such a shop are, as is well 
known, very exacting, demanding wide experi- 
ence of the three phenomena of camber, machin- 
ability and wear-resistance. The foundry, which 
was erected in 1921, is an entirely separate build- 
ing, some 375 ft. long by 130 ft. wide, divided 
into two 40-ft. side bays and a 50-ft. central 
bay. The centre bay is 40 ft. high to the crane 
track. 

The lay-out as shown in Fig. 1 is only part of 
the final design. The plans have been made so 
that the management may in the near future 
complete the building. The foundry will then 
be 750 ft. long, and the cupolas will occupy a 
central position. 

The stoves now serving the double purpose of 
drying both moulds and cores will be used for 
moulds alone. extra stoves will be built for 
core-drying and ‘‘ seasoning ’’ high-grade cast- 
ings for the precision parts of the work. 


Raw Material Handling 


As will be seen from Fig. 1, the works is 
entirely surrounded by railway sidings, which 
enables the sand, pig-iron, coke and scrap to 
enter at the cupola end of the building and the 
fettled casting to leave at the opposite end, for 
delivery to the engineering department and more- 
over to pass scrap and sand back to the storage 
bins in the former case and to the sand prepar- 
ing shop in the latter. This department is 
housed away from the foundry and is equipped 
with an August Simpson bucket-loading eight- 
foot pan mixed, a view of which is given in 
Fig. 3. This mill, which is furnished with a 
water spray, is used for loam, dry sand, green 


overhead electric travellers. In the central bay 
(No. 2) there are two of 10 tons lifting capacity 
and one of 25 tons, whilst in No. 1 bay, 
opposite to the cupola plant, there are a couple 
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Patent Sand Blast Company and the liquid metal 
for this section is carried in ladles suspended 
from a monorail. Moreover, this monorail is 
used by the night shift for returning the runners 
and risers back up the shop. 


A special feature in connection with the inter- 
nal handling of this shop is access to the cupola 
stage by crane. Thus in case of breakdown of 
the cupola stage hoist an alternative means of 
supply is available. Whilst on this subject of 
handling, it seems desirable to deal with the 
problem of the heavy moulding boxes. Those 
not in continuous use are stored outside the 
foundry in the open air. The crane spanning the 
central bay transfers the boxes through the end 
of the shop, an appropriate space being made to 
open for this purpose. The opening to allow 
these boxes to be taken out is 25 ft. wide and 
40 ft. high. The opening extends above crane 
track, so allowing cranes to pass out. 


Cupola Plant 


Three Thwaites cupolas are available for the 
preparation of liquid metal. They are of 4-ft., 
5-ft. and 7-ft. outside diameter, and their loca- 
tion is shown in Fig. 1. Though the original 
design incorporated three rows of tuyeres only 
the two lower sets are used. They are blown by 
a soft blast and air is provided by two Sturte- 
vant fans (No. 7 and No. 10). These can be 
run in parallel or singly, and the volume de- 
livered is controlled by a Wilson blast meter. 
The coke ratio is controlled at about 10 to ‘1, 
whilst for patching a mixture of Cheshire silica 
sand and clay, which gives the lowconsumption of 
16 to 20 lbs. per ton throughput of iron, is used. 
The metal we saw being cast was exceptionally 
hot and possessed the break’? so much 
esteemed by heavy ironfounders. 


The Metal 


The system employed for the provision of high- 
grade metal is to refine bought and shop scrap 
with large percentages of steel scrap by the 
soda-ash process and to utilise this as a raw 
material. Naturally, in a large jobbing foundry 
such as this really is, a number of mixtures are 
used, but in general from 10 to 15 per cent. of 
steel is incorporated in the mixture. Pig and 
scrap are loaded into specially-designed barrows 
at the bins, where an attempt is made to gauge 
an exact weight. They are wheeled across to the 


Fic. 2.—Tue Macnuine-Toot DerartMent oF Georce Ricnarps & Company, LIMITED. 


of five tonners. 


No. 3 bay is devoted to the hoist and centrally situated between the lift 


manufacture of small castings, some of which and the cupolas is a weighing machine where 


are of a repetition character, such as sand blast 


adjustments are made. Coke is measured on 


nozzles for their associated company Tilghman’s the basis of much experience of correlation with 
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weight. 
Table II. 
The cupola stage occupies an area of 2,800 
sq. ft. and its general appearance is shown in 
Fig. 5, whilst Fig. 6 shows a general view of the 
foundry taken from it. This staging is extended 
to form a gallery over half the width of No. 3 


A few typical mixtures are given in 
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that they can be modified dimensionally to 
bestow a maximum of elasticity in applica- 
tion. Pneumatic tools are very extensively used 
for the ramming-up of moulds, whilst air blast 
is also used for blacking the moulds. This is 
effected by the air blast blowing into an enlarged 
tube or nozzle, the wall of which latter is con- 


TABLE I.—Compositions of Sands Used. 


Cheshire. 
Loam .. 
Dry facing sand - 
Heavy cores .. & 
Heavy oil sand cores | 6 ewts. 
Light oil sand cores .. 7 ewts. 


Old “ Pulverite ” 
Manure. Red sand sand, 
| Mask coal dust. 
| 12 per cent. | 66 per cent. 22 per cent. — 
| 9.5 ,, 39 Pe 46 ‘ 5.5 per cent 
| 8 ” 38 ” | 50 ” 4 ” 
8 52 | 40 
| Glyso, 23 Ibs. lewt. | — — 
| Glyso, 23 lbs.} — 


bay, that is, it is 20 ft. wide. This useful section 
is used for making the small cores, especially the 
cylindrical ones used in connection with the 
manufacture of blast nozzles. Moreover, it is 
also used as a pattern store. This department 
includes several core-extruding machines and 


nected by pipe to a bucket containing the black- 
ing. This causes a sucking action and makes an 
eminently satisfactory spray. 
Mould and Core Drying 
The core stoves are placed in the position E, 
Fig. 1. They are by Augusts of Halifax. The 


TABLE II.—Miztures used for Typical Castings. 


| 


Richards 


Type of casting. Pig-iron. | Scrap. | steel charge. 
refined. 
Per cent. Per cent. | Per cent. Cwts. 
Heavy table 25 Stanton 25 | 50 12 
Medium 30 Stanton 50 10 12 
10 Consett P.2 
Light gas 30 Consett 50 —_ 6 
20 Stanton | 


Jackman four-shelf forced-draft type of core 
ovens, Beneath this gallery is located the 
department for making small castings, and a 
jar-squeeze machine is used with Sterling steel 
boxes for a number of lines of repetition work. 


Fie. 3 


VIEW IN THE SAND-PREPARING DEPARTMENT. 


stoves are coke fired from outside the foundry 
and loaded by wheeled bogies, which are 
handled in and out of the stoves by the overhead 
crane operating through snatch blocks let into 
the foundry floor and the floor of the stove at 


rear for pulling bogies into stove. 


Auxiliary air 
The main bay is devoted to the production of enters by flues to mix with the hot gases from 
various types of heavy machine-tool castings. the furnace and the largest cores can be relied 


The boxes are built up from heavy sections so upon to be properly dried over night. In this 
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connection the other type of sand used un- 
doubtedly helps. 


Fettling 


The cleaning of the castings is effected in an 
area most remote from the cupolas and the 
siding passes into the shop at this point. Where 
possible, all castings are sand-blasted in the room 
shown at P, Fig. 1. The small castings are 
cleaned in a sand-blast tumbling barrel and 


Fig. 4.—THe Type oF WAGON USED FOR 
TRANSPORTING PREPARED SAND. 


finished on grinding wheels at the end of bay 
No. 3, where they are cast. They are weighed 
and loaded into large boxes for dispatch by rail. 


Conclusions 


The foundry of Geo. Richards & Company, 
Limited, is an excellent example of a modern 
jobbing foundry. The handling has been exceed- 
ingly intelligently carried out; the quality of the 
castings is necessarily of a high standard, whilst 
the height of the building, its lighting and 
general orderliness all give testimony to an 
enlightened management. We wish to extend 


Fie. 5.—Tue Curota StTaGE, SHOWN ABOVE, IS EXTENDED TO FORM A 
Batcony over No. 3 Bay. 


our sincere thanks to Mr. Tilghman for the 
facilities accorded to us and to Mr. Howarth for 
his practical help in the preparation of this 
article. 
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Steelmaking 


Mr. Gitpert Souer recently presented a Paper 
to the American Ceramic Society on ‘‘ Refrac- 
tories Used in Steelmaking.”” We append an 
abstract of the Paper as reported in ‘‘ Steel.” 

Alloy-steel producers are more concerned with 
the quality of their steel as affected by refrac- 
tories than they are with refractory service life 
and cost per ton. Technically-trained men, 
familiar with the design and manufacture of 
refractories and with specific problems of steel 
production, have made considerable progress in 
reducing non-metallic inclusions in steel by im- 
proving refractories. Standard routine tests as 
made in the refractories laboratory of a steel 
plant can be supplemented by service tests and 
specimens taken for petrographic analysis. A 
thin section of slagged interface will show the 
structural relations between the slag and the 
refractory, and powder sections can be used to 
identify the various phases present by their 
optical properties. Results can be interpreted 
readily by the use of phase diagrams of the 
various oxide systems. Additional valuable data 
can be gained by the use of X-ray diffraction 
apparatus to determine the extent of solid- 
solution phases and to identify opaque consti- 
tuents. 

Factors Affecting Refractories 

The length of an open-hearth furnace cam- 
paign is determined by the type of steel being 
made, the kind of fuel used, combustion condi- 
tions, furnace design, and the refractories. Cost 
of refractories per ton of steel produced at 
different plants cannot be compared unless pro- 
duction conditions are alike. For example, when 
an open-hearth furnace is operated under posi- 
tive hearth pressure, refractory life will be de- 
creased, and the refractory costs per ton of steel 
will rise, but a large saving will be made in 
fuel costs. The intelligent selection of refrac- 
tory materials, however, will result in longer 
life and lower refractory maintenance costs, as 
well as in higher quality steel. Maximum flame 
temperature at which an open-hearth furnace 
can be operated is limited by the temperature 
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Refractories 


at which roof brick will fail. If better refrrac- 
tories can be developed for this purpose, present 
temperature limits can be raised and substan- 
tial savings made in melting time, thus increas- 
ing the production rate of the furnace. 

Silica bricks particularly are suitable for use 
in roof and sidewall construction, inasmuch as 
they retain their load-carrying capacity to with- 
in 100 deg. Fah. of their fusion point. This 
property is attributed to the interlocking crystal- 
line structure of the brick and to the fact that 
large quantities of a eutectic liquid phase are 
not formed at operating temperatures. The re- 
sistance of silica brick to spalling is also an 
important factor in their selection for this type 
of service. Although acid chemically, silica 
bricks resist basic-slag conditions because of the 
formation of immiscible liquids with ferrous, cal- 


cium, manganese and magnesium oxides. 
Sodium and potassium oxides and alumina 
hinder immiscibility, and therefore should be 


avoided in the manufacture of silica refrac- 
tories and in the slags used with such refrac- 
tories. 

Open-hearth furnace bottoms usually are made 
of a mixture of magnesite with approximately 
20 per cent. of open-hearth slag as a bond. 
This mixture is burned in place on the bottom 
in j-in. to }-in. layers to a total depth of 
approximately 2} ft. Petrographic analysis 
shows the mineralogical constituents of such a 
bottom to be periclase, alpha or beta dicalcium 
silicate, and possibly an olivine phase, oxides 
of magnesium, iron, and manganese in solid 
solution, and usually some dicalcium ferrite. 
During service, such a bottom will change in 
composition. The ferric oxide, combined as a 
dicalcium ferrite to provide a fusible bond when 
the bottom was made, may be reduced in service 
to ferrous oxide, which is taken into solution by 
the periclase along with iron oxide from the slag 
and bath in contact with the bottom. The new 
autogenous or solid-solution bond thus developed 
holds the periclase grains together in a tight 
and highly-refractory mass. This bottom is 


Fie. 6.—GeneraL View or THE Founpry or Georce Ricnarps & Company, LIMITED 
FROM THE CUPOLA STAGE. 


slightly plastic, and any cracks which form as 


it cools readily bond during the next heat. The 
resistance of the bottom to abrasion from 
charged scrap also is improved by this slight 
plasticity. 

Thermo-Chemical Relations 

Magnesia is in thermo-chemical equilibrium 
with most open-hearth melting slags, which con- 
sist mineralogically of an olivine phase (CaO; 
RO:Si0,). The RO content can be filled by 
CaO, FeO, MnO or MgO, but CaO has the 
greatest affinity of these four oxides and MgO 
the least. Thus, if the 2:1 ratio is satisfied 
with lime and ferrous and mamganese oxides, 
magnesium oxide will not be combined with the 
silica of the olivine phase. As lime is added to 
the slag or works up through the bath from the 
bottom, the other oxides will be displaced by 
the formation of dicalcium silicate, which will 
be in equilibrium with magnesium oxide. Thus, 
it will be noted that the magnesium-oxide con- 
tent of an open-hearth slag does not increase 
materially. 

With certain exceptions, electric-arc furnaces 
require the same refractories as are used in 
open-hearth furnaces. As the first, or oxidising 
slag is similar to that used in open-hearth prac- 
tice, magnesium oxide remains in  thermo- 
chemical equilibrium with the slag as previously 
discussed. The second, or reducing slag, is 
made up ’’ from lime, silica, and fluorspar, to 
which some coke is added. Petrographic analy- 
sis shows the presence of gamma di- and tri- 
calcium silicate, and it is known that calcium 
carbide also is present. These constituents are 
in thermo-chemical equilibrium with magnesium 
oxide as occurs in open-hearth furnaces. 

Reducing slags of this type are peculiar in 
that they disintegrate or ‘‘dust.’”’ This is 
caused by the beta to gamma transformation of 
dicalcium silicate at 1,247 deg. Fah., which is 
accompanied by an increase in volume of about 
10 per cent. It is prevented in open-hearth 
slags by the stabilisation of the alpha or beta 
dicalcium silicate and by the large percentage 
of phosphorus pentoxide and ferric oxide present 
in the slag. One difficulty experienced with 
electric-furnace bottoms is that of the, reducing 
slag seeping into the cracks which develop as 
the bottom cools. On cooling below 1,247 deg. 
Fah., at which the beta to gamma transforma- 
tion of dicalcium silicate takes place, there is a 
decided expansion with a consequent rupturing 
of the bottom. 


Ladle Lining 

Deterioration of ladle linings now commonly 
used is attributed primarily to the action of 
the slag used as an insulating blanket over the 
steel in the ladle, although the composition, 
viscosity and temperature of the steel also have 
an effect, low-carbon and high-manganese steels 
being particularly destructive. In addition, the 
size and shape of the ladle, and the direction 
and velocity of the stream during tapping, de- 
finitely affect ladle life. The period for which 
the steel is held in the ladle during teeming 
offers possibilities for the solution and entrain- 
ment of refractory particles in the steel, and 
considerable study remains to be done in over- 
coming this danger. Fireclay bricks are theore- 
tically unsuitable for ladle lining, but as yet no 
truly satisfactory brick has been developed. A 
basic material with the proper physical proper- 
ties should be ideal, but such a product is not 
as yet on the market. It is significant to note 
that, although steel is made on basic bottoms 
and under a basic slag, inclusions of magnesium 
oxide or calcium oxide are not found in the 
steel. These basic substances are not soluble 
in steel, and apparently are not wetted by it. 
They also are resistant to the action of basic 
slags and fluxes. Chrome and magnesite bricks 
have been tried in ladles, but have not been 
found satisfactory because of spalling, high- 
heat conductivity, or chrome contamination . of 
the steel. 
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Institute of British Foundrymen 
SCOTTISH BRANCH—ANNUAL DINNER 


The annual dinner of the Scottish branch was 
held in the Grosvenor Restaurant, Glasgow, 
recently. Mr. Daniel Sharpe, Branch-Presi- 
dent, presided and was supported by Councillor 
Thos. A. Kerr, representing the Lord Provost 
of Glasgow; Mr. J. E. Hurst, President of the 
Institute; Mr. W. KE. Ballard, of Metallisation, 
Limited, Dudley; Professor Percy Hillhouse, 
D.Sc., President of the Institution of Engineers 
and Shipbuilders; Mr. W. R. Blair, M.C., M.A., 
LL.B., chief executive officer of the British Lron- 
founders Association; Mr. W. Rennie, chairman 
of Federated Foundries, Limited; Mr. J. G. 
Roberts; Mr. A. D. Mackenzie, 0.B.E., B.Sc. ; 
and Mr. E. Lindsay Foster. 

Mr. W. E. Battarp proposed the toast of 
‘The City and Corporation of Glasgow,’’ and 
CounciLttor THos. A. Kerr replied. 

Mr. W. R. Buarr, in proposing the toast of 
‘* The Institute of British Foundrymen,”’ said he 
was not in any sense a technical man but an 
absolute layman and he supposed that so long 
as he said something flattering of the Institute 
he would be excused. He had been very in- 
terested in the objects for which the Institute 
was founded, viz: To promote the welfare of 
its members by meetings for reading and dis- 
cussing Papers on matters connected with the 
foundry and allied industries. Everyone would 
realise that it was only by coming together 
and exchanging experiences and knowledge that 
progress could be made. Too long had it been 
that an industrialist thought he knew all that 
there was to be known about his business. The 
proper basis of life was that they should share 
with each other the means they had. Therefore 
the objects of the Institute was the only proper 
basis of organisation for such bodies. For the 
benefrt of industry it does not do to hold each 
other at arm’s length. Part of the objects of the 
Institute are international aspects, so that the 
members not only meet together at home but 
hold meetings in various foreign countries and 
exchange experiences of each other’s work. As 
far as it was appropriate for him to say as 
an entire layman, he knew that the British 
industrialist had to defend himself against severe 
foreign competition and the foreign meetings 
were all in the right direction. The works 
manager and the foreman must be the back- 
bone of the Institute because they had to carry 
into effect ideas evolved in the discussions. The 
directors were usually more concerned with the 
commercial side of the business. He hoped that 
the Institute would continue on the good lines 
it has been on since 1904 and then there would 
be no fear of its heart running away with its 
head or of the success and continued progress of 
the foundry industry. 


Future Extensions 


Mr. J. E. Hurst, President of the Institute, 
in the course of his reply said that he repre- 
sented not only the Scottish Branch but all the 
officials and all the members of the Institute 
throughout the world. It was rather remark- 
able but they had members in every industrial 
country in the world. Since 1904, especially in 
ironfounding, very remarkable strides have been 
made, but the Institute was not only concerned 
with ironfounding, it was concerned with the 
casting and manipulation of all metals. Thirty 
years of wonderful progress had been made. 
Yet the fundameatal methods remain unaltered 
and are the same as adopted by Tubal Cain, 
although they had improved melting, sand 
control, ‘mechanisation and so forth. On the 
metallurgical side similar progress has been 
achieved;: such as alloying and heat treatment. 
If he were asked what characterised modern 


development in the iron foundry he thought the 
answer would be that the material had been 
proved to possess properties peculiar to itself 
which could be utilised by the engineer, and al- 
though iron is one of the cheapest metals it is 
used for itself rather than because of price. 
Cast iron is now becoming consolidated as an 
important material in engineering matters. He 
wished to mention one matter concerning its 
future. With all the increased activity in cast 
iron both on the metallurgical and_ technical 
sides there was a factor which affected the 
Institute. As most of them knew they had 
technical committees engaged on scientific re- 
search which was all voluntary service. No other 
technical society could show the same voluntary 
service. Every one of their technical committees 
was doing research work for the benefit of the 
industry and the fullest value of that work 
would not be obtained unless they could give 
it publicity. Their difficulty was that their 
volumes of ‘‘ Proceedings ’’ were getting so large 
that last year they were compelled to omit some 
of the Papers for want of space. They would 
soon have to find the wherewithal to publish the 
necessary matter both as regards money and 
means. ‘They had to leave that to the council 
to solve but he appealed to them that when the 
council came forward with a proposal they would 
support it. In conclusion, he wished once again 
to assure them how great a pleasure it was 
to him to have taken part in their proceedings. 

Mr. A. D. MacKenziz, B.Sc., O.B.E., pro- 
posing ‘‘ The Technical and Educational] Insti- 
tutions,’ said the toast covered an enormous 
ground; nowadays there were so many technical 
societies that he thought it might be as well if 
he confined himself to those with which he was 
intimately acquainted. The toast was associated 
with the name of Prof. Hillhouse, and they had 
present representatives of the Iron and Steel 
Institute, Institute of Metals, Institute of 
Mechanical Engineers, Society of Chemical In- 
dustry, and The Institute of Vitreous Enamel- 
lers. 

Functions of Technical Societies 

Pror. Percy A. HitiuHovse, D.Sc., in replying, 
said that, as a member of at least six technical 
institutes, he could claim to know something 
about them, and, on the other side, he was a 
member of the senate of the university. The 
greatest advantage to any industry was to have 
its technical institute. Through them new 
things first saw the light; they were then dis- 
cussed and corrected, and appeared in the ‘‘ Pro- 
ceedings,’ and finaily found their way to text- 
books. Text-books very soon got out of date, 
but there were some notable exceptions, for 
instance, William Froudes’ work in 1877, which 
cannot even now be improved on. The National 
Physical Laboratory tried to improve on 
Froudes’ work in connection with ships’ lines. 
After a long time they found something that 
worked very well, and then found it was just 
what Froude had found. Failures in experi- 
ments were sometimes more valuable than suc- 
cesses. He thought*that Americans were rather 
more frank and gave more information in detail 
than we were inclined to give. It was important 
that a communication to a technical society 
should give full details of failures as well as 
successes. He advised all young men to join a 
technical society in connection with their work, 
not merely as silent members or as a means of 
advertising, but to improve themselves. There 
was nothing like trying to explain to somebody 
else to gain a thorough understanding of a 
problem, and there was nothing more difficult. 
There were not only the technical societies, but 
the technical Press. There was hardly an in- 
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dustry without its technical paper. The educa- 
tional institutions depended very largely on the 
technical societies and their proceedings. The 
lecturers required them as a means of keeping 
up to date. To write out a set of lectures and 
deliver them year by year without alteration was 
not good enough. The educational institutions 
and the technical institutions had to work hand- 
in-hand for the benefit of industry. 

Mr. J. G. Roserts, J.P., proposing ‘‘ The 
Scottish Branch,’’ said that he was not alto- 
gether sure about the title ‘‘ Scottish Branch,”’ 
as he thought the scientific and technical people 
could do without the nationalism; they were all 
international. He had just been reading a 
book entitled ‘‘ Things I Want to Say.”’ He 
thought there were a lot of things he would like 
to say if time permitted. In the Press there 
was a lot of nonsense about the scientific mon- 
ster which is supposed to be going to bring 
disaster to them all. There was the gas nitro- 
gen, which was present in most foods; it was 
an excellent fertiliser, and it was contained in 
some of the most deadly poisons and high ex- 
plosives. Yet who would say that nitrogen 
should be banned in case it might poison some- 
one or blow up a building? He had discovered 
recently that in the North of Scotland there 
were foundries working more than 2,000 years 
ago, but he was afraid many were just prepar- 
ing for defence as the countries are to-day. The 
distribution of all that we can produce seems 
to puzzle everyone, but the problem is not in- 
soluble, and they would have to put an organised 
mass attack on to it and not leave the matter 
to individual effort. It was common talk in 
some places to refer to the ‘‘ drift South’ of 
industry, but he had not been able to trace it. 
Changes occurred due to political unrest, change 
of fashion, or change of ideas. When he was a 
boy, white cotton stockings were the fashion, 
but to-day they would search in vain for them. 
They had new uses for old materials. New dis- 
coveries required new requirements. Scotsmen 
did not seem to take the advantages offered by 
new discoveries. For instance, millions of elec- 
tric lamps have been used, and yet it is only 
just recently that a lamp has been made on a 
commercial scale in Scotland. With regard to 
pottery, clay pots are used and broken, and can 
be made locally, yet, whilst the English potteries 
are busy, the potteries in Glasgow are out of 
use. The foundry industry, as regards cast iron, 
has advanced, but had the Scottish non-ferrous 
foundry industry made the same progress? In 
regard to enamelling, they were inclined to 
follow too much behind America. They should 
work out new ideas instead of waiting to see 
what the other fellow did. The idea that the 
chemist was a necessity had taken hold, but he 
was compelled to work too much on the medical 
practitioner system, and really prevented de- 
velopment in many cases. Research was a meces- 
sity, but it was usually several years before any- 
thing was found, and therefore could only be 
undertaken by the larger firms. He had hopes 
that something would result from the mergers 
by a scientific side being brought into existence. 
The local Branch of the Institute was a very 
live and active section. He had come into con- 
tact with it more during the past year in con- 
nection with The Institute of Vitreous Enamel- 
lers. The Glasgow foundrymen had to thank 
the President, Mr. Sharpe, and the secretary 
for the success of the Branch, and he wished 
the success might be long continued. 

Mr. D. Sarre, Branch-President, replying, 
thanked them on behalf of the Scottish Branch 
for the kind reception of the toast. The Branch 
had always taken a full and active share of the 
work of the Institute, and there were present 
several members who had taken a very active 
part individually. A Scotsman was supposed to 
take life very seriously, but at the Conference, 


(Concluded on page 78.) 
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The Balanced 
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Blast Cupola: 


By W. Y. BUCHANAN 


Introduction 

In recent years, with the advent of the newer 
types of rotary furnaces, the cupola has at times 
been shown up in a rather poor light; and, in- 
deed, some foundry people have quite definitely 
made up their minds that the cupola will rapidly 
be displaced altogether. This, however, does not 
seem likely at present, and, as is the case almost 
without exception even when completely eclipsed 
by the newer plant, the old methods die hard. 

The following notes refer almost entirely to 
the application of the balanced-blast type of 
cupola, which is of recent origin and is now be- 
coming quite common. The design, as is well 
known, is by Fletcher and is covered by patents, 
and the principles have been explained at length 
in numerous articles by users as well as by 
the British Cast Iron Research Association in 
their published literature. 

It is, therefore, not proposed to repeat the 
theoretical reactions on which the design was 
developed; nor to give the usual chemical re- 
actions for the combustion of carbon; nor yet 
to give dimensions of the balanced-blast cupolas. 
The following are actual cases of conversion of 
cupolas with a view to their improvement in 
quality of output and economy. 


I.—Change from Double 


temperature began to rise from the minimum of 
1,200 to 1,260 deg. C. When the furnace was 
dropped there was a heavy scaffold as before. 
The total melt was 31 tons 9 ewts.; the charge 
of coke amounted to 1.8 cwts. per ton of metal 
melted; and the total coke used was 2.46 cwts. 
per ton of metal melted. It was not considered 
necessary to continue these attempts, and, after 
consideration of these results, as well as the re- 
sulting castings, the original tuyeres were re- 
turned and the practice of 4 cwts. of coke and 
2 tons of metal in the charges resumed. 

Case 2.—Changing M.W. No. 1 to Balanced 
Blast.—The balanced-blast design then came 
out, and it was decided to try this out on 
cupola M.W. No. 1. Table If gives the perform- 
ance of this furnace before and after the change 
—this being originally a double row of tuyeres 
furnace, it was considered to be working very 
well. The furnace was converted to the 
balanced-blast system, based on information 
supplied by the Association, the tuyeres and 
fittings necessary being made in the works. 
The only departure from the original standard 
practice was that the auxiliary tuyeres were not 
fitted with an adjustable sleeve valve, and the 
desired area of aperture was obtained by in- 


to Single Tuyere Arrangement. 


M.W. No. 2 Cupola converted from two rows of tuyeres Existing. Proposed | Actual 
to one. change. change. 
Dia. of cupola inside lining at tuyere level 54 in. 54 in. _ 
Height of charging door above tuyere level 12 ft. 104 in. 14 ft. 6 in. -- 
above bot. tuyeres 

Velocity of air per min., cub. ft. Not known 5,500 to 6,000 —- 
Pressure of blast in wind belt, ozs. 11.5 10.5 -- 

No. of tuyeres .. 8 8 — 

Size of tuyeres measured at wind belt 7in. x 5 in. 9in. x 6 in. Tin. Sin. 
Flared out towards bore to .. 14 in. x 5 in. 12 in. x 6 in. x Sin. 
Height of tuyeres above cupola bottom 4 Wi 2 ft. 6 in. 3 ft. 14 in. 

t. 14 in. 
Height of cupola over all 36 ft. 36 ft. —_— 
Normal melting rate, tons per br... 10.0 10.5—11 — 
Height coke bed above tuyere level 12 in. above top 21 in. _ 
row 

Weight coke charges .. 4 ewts. 2 ewts. — 
Weight metal charges 2 tons 25 ewts. — 
Kind of coke Durham Durham —— 
Weight limestone per cwt. coke 28 lbs. 28 Ibs. — 


Case 1.—A few years before the introduction 
of the balanced-blast cupola, there was con- 
siderable argument as to’ whether cupolas should 
have one or two rows of tuyeres. A 54-in. bore 
cupola, M.W.2, was converted from a double 
row to a single row, the details being given in 
Table I. On the first run, by comparison with 
the usual performance of this furnace, the tem- 
perature remained 1,330 deg. C. until the heavy 
scrap, which was one of the problems of special 
interest, reached the melting zone and the tem- 
perature fell to 1,230 deg. C., and an extra 
charge of coke was put on to revive it. The 
furnace melted up to time, but left a very heavy 
scaffold down below the tuyeres and into the 
wind belt, and some heavy pieces remained un- 
melted. These were probably put on very late. 

Results.—Total melt, 42 tons; time of blow- 
ing, 4 hrs. 35 min.; charge of coke, 2.0 cwts. per 
ton of metal melted; total coke, 2.34 cwts. per 
ton of metal melted. Seven men were required 
in the yard, three men on the platform and 
one for weighing. 

On the second run, lighter scrap initially gave 
a better performance, but the temperature 
gradually fell from the maximum of 1,365 deg. 
C. to 1,310 deg. C., when the scaffold evidently 
hegan to form and the slag hole stuck. One 
hour later the slag hole was cleared, and the 


* Paper read before the Scottish Branch of the Institute of 
British Foundrymen, Mr. Daniel Sharpe presiding. 


serting a bored plug, with the object of reduc- 
ing the area; a plug having a smaller hole was. 
This method is not so convenient 
but hastened the con- 


substituted. 

as the standard method, 

struction at the time. 
This furnace was 


[1.—M.W. No. 1. 


undoubtedly considerably 
improved by the conversion, and the general 


Cupola Converted to Balanced 
Blast. 


Existing. — 

Melting rate, tons per hr. 3.8 3.38 
Total metal melted, average 11.3 11.5 
Bed coke, ewts. .. 9 
Charge coke, ewts. per ton 

melted. . 1.83 1.56 
Total, ,, 2.23 1.91 
Slag, i 1.06 0.96 
Tron in slag, per ‘cent. ‘ 8.57 7.8 
Tapping C. 1,330 1,365 
Erosion of lining .. Less 
Quality of Better 
Type of coke : Durham Durham 


opinion was that the fluidity was improved, the 
erosion of the lining less and not localised, and 
the.slag and metal more uniform in composition 
The coke saving was about 14 per 
In working the furnace, the coke charges 
were reduced from 1 ewt. at the beginning of 
the blow to 3} cwt. later, and sometimes further 


and quality. 
cent. 


to 4 cwt., this depending on the quantity and 
quality of metal to be melted. The slag hole 
was normally opened after 1 hr., and left open 
during the remainder of the blow, the slag com- 
ing off as the metal level rose each time. 


M.W. No. 2 Cupola. 54-in. Bore 


Case 3.—Following the conversion of the 32-in. 
bore cupola to the balanced blast system, the 
54-in. cupola was fitted with a set of tuyeres of 
dimensions calculated from the proportions of 
the No. 1 cupola. The improvement in coke 
consumption was again obtained under the same 


TaBLeE II].—M.W. No.2. Cupola Converted to Balanced 


Blast. 
Balanced 

Existing. blast, 
Melting rate, tons per hr. 10.6 10. 
Total metal melted, tons 39.8 29.0 
Bed coke, ewts. .. 23 21 
Charge coke, ewts. per ton melted 1.89 1.59 
Total coke, 2.25 1.93 
Tapping temperature - Better 
Type of coke Durham | Durham 
conditions, and latterly a larger proportion of 


very heavy cast-iron scrap could be used in the 
furnace charges. Details are given in Table IIT. 
In working this furnace the coke charge was 
reduced throughout the progress of the blow from 
4 ewts. to 34 cwts., and sometimes to 1 ewt. in 
the final charges, the iron charges being main- 
tained constant throughout. 

This gradual reduction of the coke charges 
being at this time the recommended practice, 
some experiments were carried out, varying the 
blast by reducing the speed of the fan, at the 
same time as the reduction of the coke charges, 
it being thought that to reduce the coke charges 
and maintain or even increase the air volume 
would increase the tendency to oxidation in the 
later part of the blow. This tapering off of the 
blast volume visibly improved the melting tem- 
perature. 

Experiments with an improvised volume meter 
showed a slight increase in air volume as the 
furnace was blowing down, and as a result of 
these experiments with temperature and air 
volume a compact arrangement was set up at the 
cupola spout, housing a relative volume meter, 
pressure gauge, and remote control to regulate 
the speed of the fan. 

This was just completed before the writer left, 
and he has no experience of working it over 
any extended period. The slag hole was opened 
after about 1 hr. and left open during the 
remainder of the blow, the slag coming off before 
each tap as in the case of No. 1 cupola. 


Lang No. | 


Case No. 4,—At the time of considering the 
next case of conversion the writer was engaged 
in establishing a system of technical control with 
another firm, and in the case of the cupolas it 
was decided to make a regular practice of taking 
careful data every day, which included tempera- 
tures of every tap, as well as casting tempera- 
tures of important castings, and the performance 
of the furnace judged on an average of 12 heats. 

Lang No. 1 Cupola.—The main trouble with 
this furnace was that the temperature of the 
metal was too low, due in part to the heavy 
scrap, and, with the very high quality expected, 
which forced the management to use low silicon, 
low phosphorus, low carbon irons, the founding 
difficulties were serious, especially in long lathe 
beds, say 33 ft. in length, which had to pass 
rigid inspection. 

From previous experience it was decided to 
recommend the conversion of this furnace to the 
balanced blast, and, this being agreed upon by 
the firm, all arrangements were made and the 
conversion carried out in the foundry, using the 
same slight modifications of the standard fittings, 
i.e., exactly as is the case of M.W. No. 1 cupola. 
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The details of cost are set out in Table IV. The 
drawings for the alteration were made from 
written instructions from the B.C.1.R.A., giving 
the main dimensions and a new welded wind belt, 
in halves was ordered to be ready with the neces- 
sary blast pipe and fittings before stopping for 
the New Year holidays. 


TaBLE IV.—Costs in Connection with the Alteration of 
Lang No. 1 Cupola to the Balanced Blast. 


Cast-iron parts, at 19s. 6d. per cwt. .. .. 1419 6 
Mild steel, at 13s. per cwt. .. 
Bolts, nuts, pins, ete. .. 
Wages paid— 
Patternmaking alteration 116 0 
Machining, etc. .. 72 8 
Removing old wind belt, making and fitting 
new one, also fitting tuyeres, frames, etc... 45 0 0 


The above does not include patternmaking cost nor 
foundry fitter’s time. 


The conversion was started on Saturday after 
the furnace had been in blast on Friday, and was 
relined in the lower section, dried, and in blast 
on Monday week, there being a holiday on the 
first Monday. The cost sheet does not show the 
cost of pattern making, nor does it include the 
time of the foundry maintenance fitter. The cost 
of relining the lower section of the cupola is also 
omitted, as this would have been done in any 
case. 

In working this furnace the weight of the coke 
charge is kept constant and the metal charges 
increased as the furnace warmed up. Adjust- 
ment of the volume was found impossible as this 
furnace was driven by an a.c. fan and the length 
of the air duct was extremely short. After 
several attempts to instal a volume meter it had 
to be abandoned. Since the coke charge is kept 
constant there is little if any need to adjust the 
blast except to close down a little towards the 
end. 

The slag hole which had been previously left 
open was, after the conversion, botted up and 
opened only when necessary. This seemed to 
improve the working of the furnace, and 
certainly made conditions about the cupola a 
little more bearable. Further, the slag leaving 
the cupola was very hot and fluid, and, after 
filling, the slag bogie was drawn outside and the 
slag poured out. 

The routine control included slag samples, a 
sample being drawn with a metal spoon from 
every tap of slag, and these samples were tested 
separately for iron content in order to judge the 
regularity of performance of the furnace in daily 
operation. 

The tuyeres were adjusted to give the best all- 
round conditions. The conversion of this furnace 
brought with it immediate improvement in the 
quality of castings as compared with the period 
immediately before the conversion. This was 
partly due to an increase in temperature of 


Taste V.—Lang No. 1 Cupola Converted to Balanced 
Blast. 


Balanced 
Existing. blast. 
Melting rate, tons per hr. wo 8.9 3.9 
Total metal melted, tons Fe 8.6 9.9 
Bed coke, cwts. .. 7 
Charge coke, cwts. per ton melted 1.69 1.54 
Total coke, 2.29 1.87 
Tapping temp., hard quality ..} 1,250 1,350 
soft ,,  ..| 1,285 1,395 
Chipping of — reduced... -- 50 per cent 
Patching material reduced 25 
Type of coke a ..-| Durham | Scottish 
35s. 28s. 


tapping of about 100 deg. C. There was also a 
saving of 18.5 per cent. in coke consumption, 
and -it was soon found possible to use a type of 
coke costing 7s. per ton less. Details are given 
The amount of chipping of the 


in Table V. 


- tended to bridge badly and oxidise. 
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lining was reduced by 50 per cent. and the patch- 
ing material by 25 per cent. The furnace 
dropped clean, leaving no evidence of bridging in 
contrast to an exactly similar furnace left un- 
converted. Although improvement in quality 
amply justified the change, the _ resulting 
economies paid the cost of conversion several 
times in the first year. . 


Lang No. 2 Cupola 
This furnace was not converted to the balanced 
blast system, and it was customary to utilise 
both furnaces for castings over 4 tons and often 
for a total cast under 10 tons. These furnaces 
gave an opportunity of studying the single row 
type with its equivalent converted to the 
balanced blast. Whereas the balanced blast 
furnace gave no sign of bridging on long runs, 
the No. 2 furnace melted rapidly for the first 
5 tons at a higher coke consumption, and then 
This led to 
the metal being melted in the balanced-blast 

furnace except where unavoidable. 


Comparison of Types of Coke 


As a result of trials extending over about 
9 months, it was gradually proved that quality 
and temperature could be maintained on the 


TasLe VI.—Trials of Various Types of Cupola Coke in 


January 16, 1936 


Fig. 1. Although the principle is very simple, 
when understood, the practical application of it 
is not to be lightly undertaken or without due 
care, nor can it be neglected or left unsuper- 
vised for one day. 

The application of this form, with its ex- 
tremely small capacity, ~was difficult, and 
could only be successfully operated by starting 
up with the tap hole plugged, and opening this 


Fic. 1.—Ders1gn or Cvupota Spout For 
TRAPPING SLAG. 


when there was sufficient metal in the well to 
ensure an abnormal flow through the spout at 
the beginning. This was due to the fact that 
this furnace started up with a mere trickle of 
metal, which solidified before the slag trap had 
filled up. 


Lang No. 1 Balanced Blast Cupola in the Order in which 


They were Made. 


Type of | Coke Total Melting Total Returned | Average Tron in Total 
coke. charge. coke. rate. melt. coke. temp. slag. carbon. 
Cwts. Cwts Deg. C. Per cent. 
: ae ..| 1.55 1.9 3.4 10 4 1,330 6 3.2 
ae co Se 1.95 3.25 8.5 3.5 1,340 7 3.2 
S 6 a 1.55 1.9 3.2 9 3.5 1,340 5 3.3 
Pa > 1.55 1.95 3.5 9 3.5 1,340 5 3.0 
CandD ..| 1.55 1.9 3.5 9 3.3 1,300 5 3.5 
AandB ..| 1.55 1.95 3.3 8 3.5 1,330 a 3.2 
AandD ..} 1.55 2.0 3.4 8 3.2 1,310 7 3.2 
, ae .-| 1.55 1.95 4.0 14 3.0 1,310 8 3.0 
AandD..| 1.55 1.95 3.3 8 3.5 1,310 7.5 3.0 
AandD..| 1.55 1.95 3.3 9.5 3.3 1,300 4 3.1 
D 1.55 1.95 3.4 10 3.4 1,300 6 3.1 
A. } 1.55 2.00 3.5 11 3.0 1,290 12 3.2 
Ps |} 1.55 1.95 3.1 9 3.3 1,290 5 3.3 
ee | 1.55 1.95 3.3 10 3.3 1,280 8.5 3.6 
1.55 1.85 3.5 10 3.4 1,280 9 3.3 
DandA ..| 1.55 1.85 3.7 9 3.3 1,325 10 3.2 
' L.57 1.95 3.9 10 3.5 1,330 6.5 2.9 
ae 1.57 1.95 3.5 10 3.8 1,330 7 3.3 
A 1.55 2.00 3.7 8 3.2 1,340 8 3.2 
D.. } 1.55 1.9 3.5 10 3.4 1,300 7.5 3.1 
D .. oa 1.55 1.85 3.7 13 3.4 — 6 2.9 
EandD..| 1.55 2.0 3.4 10 2.7 1,340 6.8 3.1 
EandA ..| 1.55 1.9 3.9 ll 2.7 1,340 6.3 3.15 
Be .-| 1.55 1.9 3.5 11 2.6 1,350 6 3.15 
D . 1.55 1.9 3.6 14 2.7 
H,0. V.M. Ash. F.C. 8. 

A—Durham coke oe ..| 2-8 per cent 1.39 per cent. | 8.15 per cent. | 90.17 per cent.| 0.78 per cent. 
0.62, 7.64 ,, 91.67 ,, 0.87, 
C—Scottish . 0.40 ,, 4.97 ,, 93.91 ,, 0.46 ,, 
0.66 ,, 8.38 ,, 89.25 ,, 0.55 ,, 
E—Welsh __,, 


cheaper coke, which resulted in a saving of 
20 per cent. in the coke cost. In trying out 
various types of coke whith were changed fre- 
quently, i.e., alternately in long and_ short 
periods so as to avoid any bias in favour of any 
one at a particular time, such as, say, con- 
venient or specially suitable raw materials for 
melting, and from Table VI it is seen that 
D. Scottish coke has been made to replace the 
others satisfactorily, thus effecting a reduction 
in cost amounting to 7s. per ton. 

There is a noticeable difference in the density 
of the types of coke, and allowance was made for 


* this by carefully weighing the basket of dry coke 


in each case for the purpose of calculations. 


Continuous Running 


The spout of Lang No. 1 cupola was 
modified to allow continuous running. and 
slagging. In principle this consists of a deep 


slag trap, the outlet end being sufficiently high 
to seal off the tap hole. This is shown in 


The advantages of this system are many, for 
example :—(1) The wear on the lining below the 
tuyeres is very much reduced; (2) the metal and 
slag do not rise until the air blows directly on 
them and the metal taps from 20 to 50 deg. 
(hotter in this case); (3) the difficult and un- 
certain job of botting and tapping is eliminated, 
and the work of the furnace attendent very 
much eased; (4) the tipping spout allows very 
accurate. separation of different types of metal, 
especially if run in conjunction with the chill 
test, and (5) small shanks of very hot metal 
can be drawn off direct from the spout by 
tipping and controlling the flow neatly; for 
casting small green sand work this is very useful. 
Some time after this spout had been in use 
there appeared an _ interesting Paper* by 
George S. Evans, in which there appears a 
number of interesting examples of the same type 


* “The Forehearth as used in Ironfoundry Practice ’’ in Trans. 


A.F.A., Vol. 5, December, 1934. 
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of idea in different forms. None of these, how- 
ever, possesses all the advantages of the form 
under consideration. 


Effect of Continuous Spout on Total Carbon 

From Fig. 2 it is seen that no improvement is 
shown by the addition of the continuous spout 
from October 1 to October 12 as far as any 
direct reduction of total carbon is concerned. 
This included ten casts. From October 12 lime- 
washed coke was used, but as is shown this has 
no effect in reducing the carbon. A steel addi- 
tion was made with the limewashed coke, and 
this has been responsible for the dilution 
effected. 

It is possible that the dilution effect of steel 
is greater with continuous melting of this type, 
as compared with retaining the metal in the well 
as in ordinary. No experimental data has been 
prepared on this point, although a great deal of 
data was collected. 

Evans* states that since both iron and slag 
flow from the cupola as soon as melted, the 
entire bed zone is maintained in an active con- 
dition at all times during the progress of the 
heat; that continuous melting is comparable 
with increased depth of incandescent coke in 
the superheating zone of the cupola, and 
accounts for the increase in temperature gener- 
ally noticed when changing from intermittent 
tapping to continuous melting. Thus the effec- 
tiveness of the bed as a deoxidising agent is 
doubly increased. The writer’s personal observa- 
tions support these views. 

He also states that, due to the increased tem- 
perature, the rate of carbon absorption by 
molten iron is accelerated, and that although 
the rate of carbon absorption is faster, never- 
theless the resultant total carbon will usually 
be less than with intermittent tapping where 
the metal is held in contact with the coke bed. 


Lang No. 2 Cupola 

This furnace was roughly the same size as 
No. 1, and it was customary to put on both 
furnaces when casting jobs requiring, say, 
5 tons of metal. Owing to the length of time 
needed to collect metal for long lathe beds, and 
the composition required to give high quality in 
heavy sections, the founding difficulties became 
very serious, and it was decided to recommend 
the replacement of this small cupola by one of 
45-in. bore balanced blast. 

As the erection of such furnaces is somewhat 
unusual for the foundry department to tackle, 
the following may be of interest. The only 
non-foundry artisan to be employed was an oxy- 
acetylene cutting plant operator, and none of 
those present had previous experience. This 
was, of course, carefully planned a long time 
ahead. The brick lining was due to come out of 
the kiln on Monday, January 21, and it was 
decided to erect the furnace during the week- 
end ready for the brick lining. The small No. 2 
cupola which was to be replaced was in blast 
on Thursday, January 17, and after clearing 
away the drop the lining was cooled and com- 
pletely removed by Friday afternoon. The roof 
and charging platform were then opened, while 
No. 1 furnace was im blast on Friday and 
Saturday. The necessary slings were made and 
all tackle got together, and the derrick drawn 
up into position for noon on Saturday. The 
small cupola was removed and taken away, the 
top section being taken out over the cupola 
stage and the lower section through the foundry. 

As the concrete foundation of the old furnace 
was too small a large box-type bedplate was 
swung into position and centred. This work 
was completed by 7 p.m. on Saturday. Re- 
starting at 9 a.m. on Sunday the complete lower 
section of the new furnace was brought through 
the foundry, -weighed and lightened by re- 
moving the bottom doors to a weight of a little 
over 4 tons 10 cwts. 

The lower section of the cupola was then 
lifted on the foundry crane and the weight 


* Loc. cit. 


gradually transferred to the derrick, part of the 
weight being temporarily taken up by a pitch- 
pine beam while the columns were being placed 
in. position, as shown in Fig. 3. This beam was 
then removed and the cupola lowered into the 


correct position by 1.30 p.m. Following this, 
the beams of the staging had to be moved and 
refixed in the wall, three new beams cut and 
bolted, and plates recut to finish the flooring 
before hauling in the top section, which had little 
more than } in. clearance in from outside. 


jo MWA AUGUST 


3 OECEMBE! 
CONTINUOUS PUNNING COMMENCED {ST OCTOBER 
LUMEWASHING COKE COMMENCED 12TH. 


Fig. 2.—EKErrecr or Continuous RUNNING 
on Totat Carson (Lana No. 1 Cupota) 
USING THE BALANCED Biast 


The top section was drawn up and placed in 
position and bolted and all beams and plates 
replaced for No. 1 furnace going on on Monday 
morning. This work was finished by 7.30 p.m. 
At 8.30 p.m. the derrick was taken down and all 
tackle cleared away by 9.15 p.m. 

The brick lining was due to be drawn from 
the kiln on Monday morning and sent direct by 
motor, and was all delivered by about 8 p.m. at 
the cupola. The building began at 9 p.m. and 
went on continuously. A number of hours were 
lost at the beginning, due to the special shape 
not fitting. This was due to the measurement 
being too exact, and even with the jointing put 
on with a brush the first courses were too high 
by 4 in. at the tuyeres. The writer would like 
to suggest that the makers supply a special size 
of brick } in. less in thickness to be used in a 
case of this kind. The continuous spout was 
fitted together and built in position by Tuesday 
night and the lining of the furnace complete by 
1 p.m. on Thursday. A large bed was closed 
ready for casting at 3.30 on Friday and cast 
about 14 hrs. late. 

In order to be certain, the No. 1 furnace was 
charged up to be ready and was used to cast 
the light work of the shop. The fan starter 
required some electrical adjustment, as at first 
the motor would not pick up and with numerous 
turns of starting and stopping the metal began 


Fig. 3.—Metnop vsep ror NEw 
Cupo.a. 


to come down and finally froze up in the new 
spout. To add to the troubles, and when the fan 
finally functioned, the top brick of the skimmer 
had to be knocked away to allow the metal to 
run into the ladle. After about 10 minutes the 
chilled metal melted out and everything went at 
an alarming rate—probably reaching 12 tons per 
hr. at one time. 


Lang No. 2 Balanced-Blast Cupola 
The weight of patching material used after 
each run is on an average 6 ewts., and the con- 
dition of the lining after a year’s service is 
very good. The bed is made to a level of midway 


between the top and the next row of tuyeres. 
This level was varied at the beginning to estab- 
lish the best height. The bed is lighted with a 
paraftin blowlamp and assisted with the kind- 
ling tuyeres when necessary. The main tuyeres 
and auxiliary tuyeres were adjusted slightly from 
day to day from the setting suggested as a 
guide by the Association and finally standardised, 
the main tuyeres being set daily to a metal 
gauge. The cupola is very sensitive to slight 
variations in the setting of the main valves par- 
ticularly. 

The first charges are generally ‘* baked ’’ about 
14 to 2 hrs. The metal usually comes down 
6 min. after the blast is put on, and is allowed 
to run through the bottom of the slag trap until 


TaBse VII.—Lang No. 2 Cupola Data for October 21, 1935. 


10.45 Lighted 1. W. 20 cwt. 
1.30 Ist charge 
2.30 Last ,, 2 W. 
3.00 Blast on. 
3.20 1,330 deg. C. 15 ozs. 3. W. 
4. W.20 cwt. 
3.35 1,420 ,, 
3.40 1,340  S8JA4 bed cast 5. W. 
1,325 24CD _,, 
3.45 1,320 , ,, slag | 6. W. 
3.45 1,400 ,, 15} ozs. 
3.5 1,390 153 ,, 7. X. 25 
4.00 1,390 
4.05 1,395 i: 
4.10 1,395 slag 
4.15 1,400 , 16 ,, 9 X 
4.20 1,400 
4.25 1,400 153 ,, slag 10. X 
4.30 1,395 » «@ 
435 1300 . w =. 
4.40 1,380 , 12 ,, slag 
as time w 13. X 
5.00 1,380 
5.10 Blast off. xX 
1,390 deg. C. average. 


Total metal 16 tons Melting rate 7.45 tons per hr, 
Bed coke .. 22 cwts. Total coke .. 2.47 cwts. per 
Retd. coke 6 ewts. ton 
Time blowing 2.15 hrs. Charge coke 1.47 ,,_ ,, 
Charge coke 1.51 ewts. 


Coke.—Scottish low ash nuts. Treated with limewash 


where marked W. 


the brickwork heats up, it being usual to run 
out 3 ewts. before botting up. The metal then 
rises in the trap until it finally comes over the 
runner in 15 min. after the blast is put on. The 
slag is usually drawn off continuously, about an 
hour after the metal is running into the ladle. 
A data sheet is shown in Table VII. The slag 
analysis of the four daily samples noted on the 
cupola sheet is set out in Table VIII. 

The lime content may be said to be rather 
low although excellent results have been obtained 


Taste VIII.—Analysis of Slag Samples Taken on 
October 21. 


Lang No. 2 Cupola. 


Ul. ll. IV. 
SiO, ..  ..| 46.60 | 46.00 | 41.30 | 46.86 
FeO and Al,O, ..| 23.10 | 24.40 | 25.78 | 19.43 
Fe ...| 6.28 | 7.80 | 8.21 | 5.15 
MnO 7.35 6.25 5.37 
21.00 | 16.10 | 18.18 | 19.67 
MgO... ..| — 
0.28 | 0.87 | 0.41 | 0.42 


with this practice, the lime additions being } ewt. 
per charge. The main tuyeres are not altered 
during the blow. The recommended practice 
of opening up as the furnace blows down, was 
tried and found to result in heavy erosion of 
the lining. Opening up the tuyeres during the 
blow was also discontinued. In order further to 
reduce, if possible, the erosion of the lining, the 
main butterfly valve was closed down as the 
pressure gauge showed a drop in pressure in 
the wind belt. This was also discontinued. there 
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being no effect on the lining erosion, nor on the 
visible melting rate at the spout, nor on the 
bed coke recovered. The standard practice now is 
to set the main tuyeres at a gauge size of 143 in. 
and maintain this through the blow. The main 
tuyeres are closed in proper rotation one at a 
time beginning about 4 an hour after the blast 
goes on. 
Uniformity of Analysis 


It may be thought that with a spout which 
holds so little metal in the furnace varia- 
tions of analysis are unavoidable. The charges are 
20 and 25 ewts. and the capacity of the furnace 
and spout 3 ewts. of molten metal. From Table 
IX it will be seen that variations are negligible 
even in the case of Nos. 10 to 17, which refer 
to small lots taken direct from the spout. As 
will be seen this compares very favourably with 
receiver practice and melts very much _ hotter. 


The Chill Test 

The chill test which. is commonly applied to 
the control of the production of chilled castings 
was adopted as a daily check on the separation 
of metals, there being two main types of iron 
run, one low silicon and the other normal sili- 
con content. The low silicon gives a test piece 
white throughout, its section and slightly de- 
pressed on the top, the chilled section meeting 
right across the fracture while the higher silicon 
is grey throughout with the exception of about 
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Lime Washing Cupola Coke 


In order to test definitely the effect of coat- 
ing the coke with lime wash, it was decided to 
use it only on alternate days over a considerable 
period. This period covers several changes in 
raw materials, such as occur in ordinary prac- 
tice. As shown in Fig. 5, after averaging all 
results in the series, there is no difference, i.e., 


LANG N02 CUPOLA 
8 
| 
| 


TOTAL COKE CWTS/TON MELTED 


| 
OATE 5” call 20" 
SPECIAL COKE —— 


Fic. 4.—INFLUENCE OF COKE ON FUEL 
CoNSUMPTION. 


no benefit in the direction of reducing or keep- 
ing down the total carbon. 

One disadvantage connected with its use in a 
furnace of this type is that, in starting up, 
slag comes down as early as the metal and causes 
trouble in keeping the box and spout clean, as it 
rises through the box before there is sufficient 


TaBLE IX.—Analyses of Samples Taken from Ladles for Casting General Work, November 1, 1935. 


Semple T.C s. | Mn P. 
No. iC. 
1 8 ewt. Taken from 50-cwt. ladle 3.11 2.02 0.89 0.102 0.57 
2 5 ewt. - af as 3.02 1.97 0.89 0.11 0.58 
3 6 cwt. 3.16 2.05 0.91 0.102 0.57 
4 4 ewt. 3.14 2.05 0.91 0.105 0.56 
5 6 ewt. 3.20 2.25 0.91 0.107 0.58 
6 9 3.12 2.25 0.87 0.10 0.57 
7 6 3.11 2.20 0.88 0.103 0.50 
8 9 2 o 3.12 2.15 0.88 0.105 0.56 
9 4 3.138 2.17 0.87 0.104 0.65 
10 6 Taken direct from furnace. . 3.10 2.37 0.91 0.103 0.52 
9 3.04 2.30 | 0.89 0.105 0.60 
12 4 s ie 3.038 2.24 | 0.84 0.104 0.65 
13 9 3.08 2.22 | 0.85 0.112 0.70 
14 9 ‘ # 3.02 2.22 0.83 0.123 0.72 
15 9 = 3.06 2.25 | 0.84 0.123 0.68 
16 4 i. 3.08 2.36 | 0.88 0.124 0.60 
17 9 “i 3.03 | 2.47 | 0.93 0.126 0.70 


§ in. chill at the point of the wedge. The top 
of the high silicon test piece sets without a de- 
pression and in the act of final solidification 
exudes smali jets of liquid metal. 

After a few trials, the iron change-over point 
can be clearly marked as it is unnecessary to cool 
and break the test piece. The appearance of 
the top during solidification is all that need 
he controlled. ‘This takes a matter of 40 seconds 
in all. 

The Use of Coke Nuts 


After some very cautious experiments in the 
substitution of coke nuts for cupola coke, it was 
decided to try the experiment on a full scale. 
Fig. 4 has reference to July, 1935, and shows 
the first half-month’s working on cupola coke, 
and the second half-month on coke nuts 4s. 
per ton cheaper. It will be noted from the 
graph that coke recovered from the bed is 
slightly less using nuts. This is to be expected, 
as the nuts, after dropping hot, are inclined to 
be burnt too small to be worth picking. The 
graph of total coke in cwts. per ton of metal 
has been corrected by simple proportion to the 
figure which would be obtained from uniform 
size of total melt, and it shows that coke nuts 
can be used to replace cupola coke in this fur- 
nace with no appreciable increase in quantity 
required in spite of the lower return from the 
bed. This brings the total reduction in price 
of coke to 7s. per ton, equal to a saving of 31 
per cent. as compared with the type of coke 
used before the conversion to the balanced blast, 
and to this must be added the saving in quan- 
tity. 


metal to make an effective seal. The labour 
cost of lime washing is probably less than 3s. 
per ton of coke. 


Conclusion 
Since the Lang No. 2 cupola (balanced blast) 
was installed, there has been a very remarkable 
improvement in temperature, fluidity and shop 
practice. The coke consumption per charge is 
very good, and, as the runs are very short for 
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this size of cupola, the total coke consumption 
is not as low as it would otherwise be. Never- 
theless, it is much better than the practice of 
putting on two small furnaces. The improve- 
ment in quality and percentage of good castings, 
which was the main object, has been quite re- 
markable, and is readily acknowledged by the 
machine-shop management. 
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In conclusion, it appears that the balanced- 
blast furnace, fitted with a continuous tapping 
system as described, is the ideal cupola, and 
likely to hold a prominent place in general 
founding work for a considerable time, as, with 
the exception of specially-heated blast systems, 
all other variations of design seem to have been 
tried out before. 

The writer would like to express his thanks to 
Messrs. John Lang & Sons, and to the Mirrlees 
Watson Company for permission to publish these 
details, and also to acknowledge the valuable 
assistance of Mr. George McMurray, foreman, 
Messrs. John Lang & Sons, in designing and 
operating the continuous spout. 


DISCUSSION 


Mr. F. Hupson, opening what proved to be 
an instructive discussion, said the most interest- 
ing part of the Paper was not what had been 
said, but what Mr. Buchanan had left unsaid. 
Most of the important points which the foundry- 
man needed had been left out. An instance was 
the matter of lining depreciation in the melting 
zone. He could appreciate that it would be a 
little difficult at Langs with their very small 
blows—never more than 15 tons daily—and it 
would have been interesting to have had, even 
from another source, the figures from a cupola 
melting from 50 to 100 tons daily. The saving of 
coke was not the most important item in foundry 
efficiency. What of the percentage of marketable 
castings? The advantages of a cheaper coke 
were often outweighed by the higher percentage 
of defectives. He did not like the temperatures 
which Mr. Buchanan obtained; the highest men- 
tioned was 1,400 deg. C., and in many foundries 
producing high-quality and high-duty castings 
that would not be accepted. The evidence put 
forward by Mr. Buchanan was not enough to 
warrant any foundryman who worked fairly 
efficiently adopting the balanced-blast cupola. 
Mr. Buchanan has only given experiences with 
small blows and the ordinary engineering 
foundry has usually very much bigger blows than 
mentioned in the Paper. Referring to the 
remarks about the attempt to obtain low total 
carbon by whitewashing the coke, he had not 
tried it himself but knew others who had and 
apparently it did not work. 

Mr. J. M. Primrose said Mr. Buchanan 
appeared to be of an adventurous nature will- 
ing to make experiments and to stand by his 
results. He himself had experimented with the 
balanced-blast cupola on large outputs alongside 
an old cupola melting about 35 tons per day that 
used to be rebuilt each year. The balanced-blast 
cupola was rebuilt after 18 months in the melt- 
ing zone and every two years to the charging 
door. In regard to coke saving, did Mr. 
Buchanan mean the 2-in., 3-in. or 6-in. size of 
coke nuts? 

Mr. BucwanaNn replied: 3-in. nuts. 

Mr. Primrose said that confirmed the ex- 
perience of Mr. Paterson, who changed to nuts 
and found them more satisfactory than big coke. 
He wished to warn the members not to let Mr. 
Buchanan lead them astray in regard to the 
Scotch coke; it might be satisfactory with 15 
tons or less per day but let them try melting 
14 tons per hr. in a 54-in. cupola and they would 
find that the furnace slowed up eventually to 
about 6 tons per hr. Scotch coke would not 
stand up to 3 hrs. or more by itself. 

Mr. K. McManus said that he had made 
several experiments with whitewashed coke, but 
had failed to produce a lower total carbon. The 
use of Scotch coke was a vexed question; in his 
case he had had a very valuable experience. 
Finally, he would like Mr. Buchanan to tell them 
what was the tuyere area ratio before changing 
over to the balanced-blast system. The state- 
ment that one row of tuyeres would not give 
good results was one lending itself to much 
discussion. 

Mr. Battantine said he was rather amused 
by the question of Scotch coke not being good 
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enough for a cast of 50 tons per day. He cast 
170 tons per day and used only Scotch coke with 
a ratio which was startling, and that was pure 
hematite for ingot moulds. He thought they 
wanted to cultivate the practical man. A good 
cupola man was a considerable asset. So much 
had been heard about the ‘‘ Poumay” and 
‘‘ Balanced-Blast ’’ systems that one wondered 
if the home-made types were behind at all when 
results were compared. The cupola under his 
care had made 170 tons per day. It was home- 
made and worked entirely with Scottish coke. 


Mr. H. Hvrsr said unfortunately he had no 
experience of the balanced blast, but it might 
give what was claimed for it. With the tempe- 
rature Mr. Buchanan said he obtained he would 
not like to pour the metal into castings. He 
was in the habit of casting at nearly 1,500 deg. 
C. With metal at 1,300 deg. C. he got more 
scrap than good castings. He cast cylinders 3 in. 
thick which had to stand a pressure of 600 Ibs. 
and others had to stand 750 Ibs. when immersed 
in water. The slightest bubble of a leak con- 
demned them, as they were used for ammonia 
gas. With regard to low carbon, he would 
rather keep up the total carbon if he could 
reduce silicon. For small cylinders he used 
cupola metal with 3.3 carbon, 1.3 silicon and 0.8 
manganese. In the rotary furnace there was 
more difficulty in keeping the carbon up as the 
melting more nearly approached steel practice. 
He made the silicon 1.8 per cent., and if he got 
higher than that he was in trouble with low 
carbon. These remarks applied to the casting 
of dry-sand cylinders and pressure castings, 
green sand being cast, of course, at a lower tem- 
perature dependent on the type of mould. The 
temperatures from the rotary furnace are taken 
at the spout and corrected with a Cambridge 
optical pyrometer, and tapping at this correction 
at about 1,500 deg. C. they cast at approxi- 
mately 1,400 deg. C., using oil-sand cores. The 
cylinders mentioned have exterior walls of 3 in. 
thickness, their total weight is approximately 
3} ewts., and they have a pressure of 400 Ibs. per 
sq. in. They were, however, tested to 600 Ibs. 
With regard to the ammonia valves, these vary 
in thickness from % in., the small size weighing 
about 7 lbs., to 3 in. thick in the larger sizes 
cast in dry sand. Again, oil-sand cores are used 
and sometimes the complete mould is in oil sand. 
The following are two analyses typical of their 
cupola and _ rotary-furnace practice 
cylinders :— 


Rotary 
P.F 


furnace. Cupola. 

Per cent. Per cent. 
Total carbon ... ee 3.463 
Combined carbon... 0.88 0.942 
Graphitic carbon... 2.28 2.521 
Silicon ‘1.073 
Sulphur 0.043 0.065 
Phosphorus 0.324 0.326 
Manganese __... 0.520 
Tensile load 17.20tons — 

per sq in. 


Mr. MacConwacnie£ said that the one item to 
the advantage of the balanced-blast cupola which 
had been given was coke saving, and he had been 
told how very hot and satisfactory the metal 
was. That was all very well, but where did one 
obtain the extra heat if the coke was reduced ? 
[It must come from the metal itself; that means 
great oxidation. He had no doubt whatever 
about that; he had worked out a way of testing 
for oxidation. Everything was oxidised; it was 
not a case of picking out silicon or manganese 
and forgetting other things. The amount of 
oxidation cannot be calculated from the slags, 
but it may be deduced from the nitrogen- 
oxygen ratio in the gases. 


Mr. Bucuanan, in the course of his reply, said 
the design of the balanced-blast cupola was 
covered by patents, and he did not propose to 
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give dimensions. Foundrymen should start off 
with a complete cupola—they were not cupola 
makers. Mr. Hudson had said that coke saving 
had been too much stressed. He was never ques- 
tioned regarding the cost of raw materials, nor 
encouraged to use cheap coke, for instance. His 
position allowed him to take a broad view. 
Quality was his only object, but having obtained 
and kept this it would be foolish not to take 
advantage of all the economy the balanced-blast 
cupola afforded, especially when these economies 
in coke paid for the cost of the furnace altera- 
tion several times in the first year (on a small 
daily tonnage. The cost of lining in the 
balanced-blast furnace was very much less, as 
indicated several times in the Paper. The saving 
in casting time was considerable since the intro- 
duction of Lung No. 2. The old Lang No. 2 
furnace was also of B.C.I.R.A. design and the 
tuyere area had received considerable attention, 
so he did not think that the mere calculating of 
similar tuyere areas in an ordinary cupola would 
duplicate balanced-blast results. He did not 
judge foundry efficiency by the percentage weight 
of bad castings. That system was rather hope- 
less. Instead, in his works it was a case of the 
customer first, the machine shop second and the 
foundry last, i.e., the foundry took any amount 
of trouble to get a perfect casting, and this 
policy was proving successful. 

He was well aware that low-carbon iron was 
very difficult to handle in the foundry, but that 
was made to suit the finished machine and gave 
a much superior product. Mr. Hudson’s idea of 
blowing in oxygen to the cupola was not new. 
It had been proved impractical in about 1910— 
no industrial furnace would stand it. The cost 
would also be prohibitive. He had also thought 
of it, but suggested the addition of ore or mill 
scale to the charge in carefully-controlled quanti- 
ties, as it would be a dangerous experiment. 

Scottish coke had been tried and failed in the 
case of the first balanced-blast furnace men- 
tioned, but the makers were now putting out a 
better quality and from his results he would now 
reverse the order and say Scottish coke first, 
Durham coke second and Welsh coke last. He 
attributed much of the success with the cheap 
coke to the balanced-blast cupola. The instal- 
lation of the balanced-blast furnace in Messrs. 
John Lang & Sons had made a considerable im- 
provement in the foundry and also in the 
machine shop, and this was readily acknowledged 
by the machine-shop foremen. 

He had no 45-in. bore ordinary furnace with 
which to compare the new Lang No. 2, but it 
had fully justified expectations in all direc- 
tions. Mr. Hudson had visited Lang’s, and, 
checking with his own pyrometer, had made his 
estimate of the metal temperature 60 deg. C. 
higher than Lang’s figure as usually recorded. 
Leaving out temperature figures, the metal now 
ran through joints in moulds making fins of 
paper thickness even though low in carbon and 
silicon. Rod-feeding at one end of a 27-ft. lathe 
bed caused a decided wave motion in the basin 
at the other end, showing exceptionally good 
fluidity. 

In regard to optical temperature figures, they 
all knew that these could be questioned as 
regards absolute accuracy. His opinion was that 
one man’s 1,500 deg. was another’s 1,300 deg. 
However, all the figures given were taken by 
one man in Lang’s and were correct compara- 
tively—as a means of judging performance be- 
fore and after changing to balanced blast. 


Tue Hicu Commissioner FoR New ZEALAND, Sir 
James Parr, stated recently that contracts 
for £72,000 worth of railway material have been 
accepted by his Government from the following com- 
panies :—British (Guest Keen Baldwins) Iron & Steel 
Company, Limited; Barrow Hematite Steel Com- 
pany, Limited; Earl of Dudley’s Round Oak Works, 
Limited; Guest, Keen & Nettlefolds, Limited, and 
Bayliss, Jones & Bayliss, Limited. 


Sponge Iron 


NEW PROCESS OF MANUFACTURE 


In a new German process for the manufacture 
of sponge iron (D.R.P. 617,942), iron ore is 
briquetted (with a small amount of carbon if 
necessary) and reduced with CO, hydrogen or a 
mixture of these gases or other hydrocarbons, 
in a vertical or shaft furnace, in such a way 
that about halfway down the furnace the ore 
reaches its highest temperature, being then 
cooled to nearly atmospheric temperature by a 
cold blast of reducing gas admitted at the base 
of the furnace. The iron is extracted from the 
furnace as sponge. Cooling before leaving the 
furnace is necessary to prevent the oxidation of 
the hot sponge on coming in contact with the 
air. 

The plant used in this process is shown in 
Fig. 1, where 1 is the reducing section of the 
furnace charged with ore-carbon briquettes, 2 
the middle zone, 3 the cooling shaft, and I and 
II regenerators usually filled with coke. The 
latter have coal-dust-oxygen-flame burners 4 and 
4'; 5 is a fan, 8 a gas scrubber and cooler, and 


Fig. 1.—D1aGrRamMaTic SKETCH OF FURNACE 
FOR Sponce IRon. 


6 a reversing valve. On its passage through the 
cooling shaft 3 the reducing gas admitted at 7 
becomes heated to 900 to 1,000 deg. by contact 
with the hot iron sponge. Reducing gas is also 
forced through generator II, where it is heated 
to 800 deg. and further by the pulverised-coal 
burners to 1,200 deg.; this current of gas forces 
the gas ascending through 3 into regenerator I, 
itself passing up through the charge in the re- 
ducing shaft 1, where its heat is transferred to 
the ore charge, whose temperature is thus raised 
to about 1,100 deg., at which reduction takes 
place. The flow of gas through and into the 
regenerators is reversed by means of reversing 
valve 6, and gas extracted from the tops of the 
regenerators in turn being cooled and washed 
in the scrubber 8 before being passed to the 
opposite regenerator. This cycle is repeated 
throughout the process of manufacture. The 
regenerators contain coke, which is replenished 
as required. The sponge iron is removed from 
the furnace by the hydraulic ram 11 and col- 
lected in 12. 


Tue Lonpon orrice of Messrs. William Beard- 
more & Company, Limited, is now at 3, St. James’s 
Square, London, 8.W.1. 
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Metal Moulds 


FOUNDRY TRADE JOURNAL 


for Cast Iron’ 


By J. McGRANDLE 


The castings here dealt with, cast in cast-iron 
moulds, are all of one type, all being air tur- 
bine rotors as illustrated in Fig. 1. The cast- 
ings for these rotors vary in weight from 23 lbs. 
to 290 lbs. as cast. There are six different sizes, 
all in the form of hollow cylinders. The thick- 
ness of section of the castings varies from 14 in. 
in the smallest size casting to 4} in. in the 
largest size, the outside diameters of the smallest 
and largest being 5} in. and 13} in. respectively, 
and the inside bores from 2} in. to 4} in. 


Fic. 1.—Air Tursine Roror CastinGS MADE IN 
Cast-[ron Movutps. 


These castings were made in drysand, with 
the exception of the two smallest sizes of 14 in. 
and 2} in. thickness which were made in green- 
sand, before the casting of them was undertaken 
in cast-iron moulds. The larger sizes required, 
when made in sand moulds, a lower silicon con- 
tent than is normally used for this class of 
castings. The ordinary run of castings made 
contain 2 per cent. silicon and these large rotor 
castings required a 1 per cent. silicon iron. 
The syphon brick method of tapping metal is 
used in the foundry necessitating a large well 
of metal being kept in the furnace. When a 
charge is changed this well must be emptied at 
the correct time. This emptying the well of the 
cupola causes a great “eal of time and trouble. 
The castings now made in cast-iron moulds are 
run from the ordinary 2 per cent. silicon metal, 
thus obviating the changing of charges. These 
castings when made in sand moulds suffered 
occasionally from shrinkage cavities, etc., which 
were not always apparent before the castings 
left for the machine shop. 
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Metal Mould Design 

The design of metal moulds are seen in Figs. 
2 and 3. The zentre chills are of plain medium 
carbon steel and fit into a tapered hole in the 
bottom of the mould, the end of steel centres 
protruding through the bottom of the mould. 
In the smaller and medium size moulds, a guide 
plate is used to keep centre chill vertical, after 
the bottom end of the centre has become dis- 


* A Paper read before the Scottish Branch of the Institute of 
British Foundrymen, Mr. Daniel Sharpe presiding. 


torted. The draw or taper on steel centres is, 
in larger sizes } in. on 12 in., t.e., the diameter 
of the top of the steel centre is } in. more 
than the diameter at the bottom of the centre 
in contact with the casting. The taper on 
the smaller sizes is 7s in. on 6 or 7 in. The 
taper on mould is similar to taper on centres. 

The moulds as shown are open at the top and 
with the exception of the two largest sizes of 
castings, regular in section. In the case of the 
largest mould (Fig. 3) a recess is formed at 
the top and bottom of the casting about 13 in. 
deep, and increasing the internal diameter from 
4} in. to 84 in. The bottom fin which is shown in 
Figs. 2, 3 and 4, etc., was found to be a satis- 
factory method of preventing difficulty in the 
machining of the bottom of the inside bore of 
the casting, any chill effect at this corner being 
transferred to the fin which is dressed off before 
leaving for the machine shop. This fin removal 
is the only dressing necessary for these castings 
when made in metal moulds. 

When the moulds are properly used, at a fairly 
definite length of time after casting and solidi- 
fication, the mould is inverted and the casting 
removed easily by a few light blows with a ham- 
mer, on the protruding end of the steel centre. 
The casting is then lifted on to an iron block, 
still inverted, and the centre piece is knocked 
out with slightly more hammering. The time to 
knock out the casting is gauged by watching the 
top surface of the casting, and after some ex- 
perience, keeping within certain limits of time 
and temperature, it is reasonably easy. If the 
removal of casting be attempted too early, the 
centre piece may come out and leave casting 
in the mould with no ready means of removing 
it. 

Consequently, by the time the casting is re- 
moved the mould has received no benefit, and 
the length of time before another can be cast is 
consequently prolonged. 

If too great a length of time be allowed to 
lapse before knocking out, the casting is easily 
removed (except in the case of castings having 
a recess at the bottom), but the mould has 
been heated more than is necessary, and con- 
sequently involves delay before another cast can 
be made. The centre piece requires more power 
to be removed than if knocked out at the correct 
time, because of its continued expansion, and the 
contraction of casting round it, with the result 
that the centre is apt to become distorted and 
strains set up in casting. In the case of recessed 
castings, the casting contracts on the collar of 
the mould, and the mould and casting may have 
to be cooled overnight in order to affect removal. 


Nature of Moulds 

The moulds are made from an ordinary 2 per 
cent. silicon iron of the following approximate 
analysis :—Total carbon, 3.5 to 3.6; manganese, 
0.6 to 0.8; sulphur, 0.05 to 0.06, and phosphorus, 
0.4 to 0.6 per cent. This analysis is also used 
for the rotor castings. In the making of the 
metal mould, the inside surface is formed by 
a steel core used cold or nearly so and the mould 
made in drysand with chills or denseners, around 
the outside surface of the casting of the mould. 
The casting of the mould is afterwards machined 
on the inside surface and top to finished sizes. 


Life of Moulds 


The life of a mould depends mainly on the 
casting temperature; the length of time the 
casting is in the mould; the temperature of the 
mould during casting and the cooling used on 
the mould surface. If care be not taken while 
casting, of course, the life of mould is seriously 
shortened and the casting may fuse to the 
mould at one or more points. The casting is 
effected as quickly as possible, the metal, being 
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well skimmed, is practically thrown into the 
mould, allowing the steel centre to take the rush 
of metal. 

The larger the mould or casting the shorter 
usually is the life of the mould. The large re- 
cessed mould has shortest life, averaging from 
90 to 100 castings per mould. This life could 
be materially increased by not forming the 
bottom recess in the casting. The bottom collars 
develop fire cracks, since the temperature to which 
they rise, whilst the casting is in the mould, is 
considerably higher, and cooling faster when the 
casting removed, than the adjacent mould metal. 
The casting metal eats into these fire cracks and 
prevents the easy removal of castings. It is 
proposed when next the moulds are being made 


Zz: 


DIA. 
Fie. 3.—DESIGN FOR THE LARGEST TYPE 
or Mou Lp. 


or when the present moulds give trouble to re- 
place this collar by a detachable steel ring or 
collar. The next largest sizes give about 200 
to 250 castings before the mould is declared 
scrap. In the medium size, that is those having 
a mould thickness of 2} in., a thickness of casting 
of 23 in., and the centre diameter of 3 in., about 
250 to 350 castings are made before mould is 
scrapped. In smaller sizes about 500 castings 
are made before the mould gives out. 

The moulds are scrapped when difficulty is ex- 
perienced in the removal of the castings, due to 
fire cracks running parallel with the length of 
the mould. ‘These fire cracks are apparent long 
before the mould is finished or scrapped. The 


Fig. 4.—SHowING THE Tyre or USED. 


three largest moulds usually crack through on 
the vertical sides when the third or fourth cast- 
ing is made. A steel collar is bolted round the 
mould in case of accidents which however are 
very remote. This crack opens up to about 
as in. after the casting has just solidified on 
the top surface, but when the casting is removed 
the crack becomes practically invisible. This 
crack in no way seems to shorten the life of 
the mould, since any fire cracks formed have no 
relationship to the position of these first mould 
cracks. 
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Coatings of Moulds 


The coatings tried out on the surface of these 
moulds have been of various materials, such as 
clay washed and dried; thin coatings of ganister 
washed and dried, with and without frequent 
coatings of oil, and oil and graphite, etc. The 
claywashed moulds were not satisfactory above 
a certain temperature, about 300 deg. C., the 
coating being apt to flake off. When a light 
coating of oil and plumbago was applied after 
each casting was removed, the life of the coat- 
ing was increased, but was still unsatisfactory. 
In applying oil or oil and graphite, the oil was 
nade to flash and a coating of soot was formed 
on the surface of the mould. Two types of 
ganister were tried, one type causing small 
blowholes on the surface of the casting irrespec- 
tive of the mould temperature, etc. This coat- 
ing flaked off easily. Another type of ganister 
gave very satisfactory results, the coating stay- 


Fic. 5.—Group or Movutps, anp CasTines 
MADE FROM THEM. 


ing on for several days with oil and graphite 
coated lightly on the surface after the removal of 
each casting. This coating when properly dried 
gave no trouble in respect to blowholes and a 
good surface was obtained on the casting. 

At the present moment a thin ordinary black- 
wash coating is used which, whether necessary 
or not, is removed, and the mould is recoated 


Fig. 6.—A Parr or MOULDS, ONE CARRYING 
THE CORE, TOGETHER WITH THE FINISHED 
CasTING. 


each day. This coating gives no trouble; it is 
easily applied, and if the mould temperature is 
kept below 400 deg. C. when casting, the coating 
stays on well. 

A piece of hot metal heated im a nearby stove 
to redness is placed in the mould just before the 
midday break. After lunch time the now warm 
mould is coated with blackwash and again a 
piece of red-hot metal placed inside, until ready 
for casting. Casting usually commences about 


3.30 p.m., and continues until about 5.20 p.m. * 


A coating of kaolin and sodium silicate was 
tried, but the difficulty of obtaining this coating 
without blistering and the time necessary to do 
so properly was found to be not worth while, 
although for small classes of castings where a 
good surface is necessary on casting, and not 
machined all over as these castings are, there 
is every indication that it would be the best 
oating. 
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Time Temperature Readings 

The time and temperature readings taken of 
moulds during casting are shown in Figs. 7, 8 
and 9. The outside temperatures were taken in 
a small hole, } in. deep, on the outside of the 
mould, halfway up the mould wall. The inside 
temperatures were taken on a small hole, } in. 
to 7% in. deep, on the bottom inside surface of 
the mould. The thermocouple on the outside was 
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Fics. 7 to 9.—Turee Typicat Time-TEM- 
PERATURE CURVES OF THE MOULDS USED. 


kept in the hole all the time; on the inside, the 
thermocouple was removed when casting and 
replaced immediately the casting was knocked 
out, 30 sec. being allowed to elapse before a 
true reading could be taken. The thermocouple 
was of the nickel-chrome type, with a diameter 
of % in. at the hot junction. The dotted lines 


on the graphs are only hypothetical. 


Nickel Used 


The first casting from each size, except in the 
smallest, has nickel additions added to the ladle, 
giving a nickel percentage of 0.3 to 0.6 per cent. 
nickel, which overcomes any tendency for chill- 
ing of the bottom corners of the casting. In ~ 
the smallest size, the first casting is scrapped, 
being used solely as a means of heating the 
mould, the rest having 0.4 to 0.5 per cent. 
nickel present. In the next size, i.e., 2-in. 
thickness of casting, 0.2 per cent. nickel is all 
that is required to keep casting machinable; 
in other sizes no nickel is added, unless it be the 
first casting of the day. 

The mould keeps heating up, as can be seen 
from Figs. 7 to 9, for the first hour, after which 
a greater time-lapse must be allowed between 
each casting. Usually, metal after the first hour 
is not so easily procurable, as the larger sizes 
of castings in the foundry are then being cast, 


Fig. 11. 


Figs. 10 anp 11.—A TypicaL Fracture 
EXHIBITED BY CASTINGS MADE IN 
Cast-Iron Movu.ps. 


and there is a lapse of 20 to 25 min., when no 
castings may be made in the metal mould, and 
this allows the mould to cool down sufficiently 
to continue casting at a rate approximately to 
the centre of graphs showr. 

These moulds were not designed for fast pro- 
duction work, but the cost of these castings now 
as against the former method of moulding is 
reduced some 100 to 200 per cent.* Two moulds 
of the same type are usually run in conjunction 
with one another, one man effecting casting, 
knocking out, etc., in the case of the smallest 
size, and one man and a boy in the case of 
larger sizes. The larger sizes are cast by 
labourers. The time chargeable against the cast- 
ings is therefore only casting time plus the 
short time necessary to prepare the moulds. 


* We suggest that this means 50 to 75 per cent., as 200 per 
cent,.would be a negative value.—EDITOR. 


75 
the 
ish 
ter 
re- 
om 
ald 3 
the 
ars 
ich 
is 
the 
al. 
nd CURVE B ae 
de 
! 
= 
i! CURVE A 
& Pa. 
= in 
° 
or : ae. 
' 
ed Curve A 
ng 
ng Fic. 10. 
ut 
is q 

af 

uy 

on 
st- 
re 
ut 
on 
ed 
of 
no | 
ild 
/ 


76 


The time for the dressing of the castings is 
practically nil, as all that is done is to remove 
the chilled fin at the bottom of the casting. 
The floor space occupied by the mould and equip- 
ment is considerably less than that taken up by 
boxes and the necessary moulding sand for the 
same job. The cost of making a new metal mould 
is little more than that of making two of the 
rotor castings in sand. 


Soundness of Castings 

From the point of view of cavities of any 
description the soundness is practically 100 per 
cent. perfect. The only cases where holes have 
been formed have been in the form of gasholes, 
which apparently are evolved from the mould or 
coating. In one of the types of ganister used 
fairly large blowholes were formed up the side 
of the casting just below the skin. If the mould 
be used above a temperature of 400 deg. C. 
small long blowholes, which run into the casting 
nearly at right-angles to the mould surface, are 
found. These blowholes may attain a length of 
1 in. to 14 in. with a thickness of ;'g in. to } in. 

Trouble was experienced due to small hard 
pellets near the surface of castings. These 
were small splashes of metal during casting which 
stuck to the sides of the mould, and were ren- 


dered white or chilled. When the rising metal 
reaches these pellets, in most cases it does not 
remove them. With the present coating any 
splashes which strike the mould side fall back 
into the main body of metal immediately and 
are redissolved. The fracture of two sizes of cast- 
ings are shown in Figs. 10 and 11. 


Hardness and Machinability 

The hardnesses of the various sizes do not 
differ very much from each other, the 
smaller sizes varying from 207 to 240 Brinell 
between different castings, but the maximum 
variations in any one casting is 10 to 15 Brinell 
points. The hardness when no nickel is present 
is more variable than when nickel is present. 
When nickel is present the hardness through the 
section is more uniform, being hardest about 
i in. below surface of casting and softest at 
outside face. This softness at outside face is 
due to ferrite-fine graphite eutectic at surface 
ef castings. 

The machinability of these nickel castings is 
much superior to that of nickel-free castings with 
even lower hardness. A Brinell number above 
240 is to be avoided as expensive cutters are 
used to machine the helical grooves in the 
castings. 

Physical Properties 

The microstructures of these castings are shown 

in Figs. 12, 13, 14 and 15. The analyses of drill- 
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Fies. 12 to 15.—Typicat MicrostRUCcTURES 
DERIVED FROM CASTINGS MADE IN Cast- 
Iron Movutps. 
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ings from the centre of these rotors show com- 
bined carbon of 0.7 to 0.8 per cent. on the small 
sizes, and 0.5 to 0.7 per cent. on the larger sizes. 
The amount of fine graphite-fine ferrite structure 
at the edge of the surface of the castings seems 
to depend to a great extent on casting tempera- 
tures and mould temperatures. The minimum 
amount of ferrite-fine graphite is obtained by 
casting at a low temperature and using a very 
warm mould. The maximum amount—sometimes 
extending to almost } in. in thickness—is arrived 
at by casting hot with a relatively cool mould. 
But. the main point, however, is the casting tem- 
perature, for which no figures are available. The 
metal is allowed to cool, with the addition of 
cast-iron scrap until just past the ‘ breaking ”’ 
stage, when it is cast; this gives the minimum 
thickness of ferrite/fine-graphite eutectic. This 
ferrite/fine-graphite is not desirable, in so far 
as its wearing properties are inferior to coarse 
graphite-pearlite structure. Under normal cir- 
cumstances the ferrite/fine-graphite skin is 
removed in machining, leaving the coarser 
graphite-pearlite structure at the surface of the 
finished rotor. 
Extrusions 

A point worth mentioning is the extrusions 

formed on the open surface of the casting. These 


Kia. 16..—SHows sotn Tyres OF 1HE 


EXTRUSION. 


are of two types: (1) Large extrusions allowing 
as much as 1 oz. in weight are sometimes formed, 
almost immediately after the top surface of cast- 
ing has solidified. This extrusion takes place at 
no more than two or three places on the open-cast 
surface; and (2) at temperatures near 950 deg. 
C. small globules force their way through the 
solid top open surface; these globules are about 
js in. to } in. in diameter. 

The first extrusion, on examination, was found 
to be of fine-ferrite/ graphite eutectic with little 
more phosphorus than normal in casting, but the 
second type of extrusion is of a high-phosphorus 
iron. Fig. 16 shows the structure of both types, 
the ferrite/fine-graphite eutectic extrusion form- 
ing first and then after a certain period the 
small high-phosphorus globule made its appear- 
ance inside the first extrusion. The large nodules 
or extrusions almost always go hand in hand 
with a large thickness of ferrite/fine graphite at 
surfaces of castings, although immediately below 

“the extrusion the metal is usually coarse graphite 
and pearlite. 


Sm Davin R. Liewrityn and Mr. James Hornby 
Jolly have been elected directors of the British 
(Guest Keen Baldwins) Iron & Steel Company, 
Limited, to fill vacant seats on the board. The Hon. 
Richard Lyttelton will also join the board. Sir 
William Charles Wright has been appointed chair- 
man, Mr. J. H. Jolly deputy-chairman, and Mr. 
Charles H. Keen assistant managing director. 
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Sole manufacturer and supplier for the 
British Empire (excepting Canada) of the 


‘* Airless Wheelabrator.” 


Write for particulars. 


TILGHMAN’S 


PATENT SAND BLAST CO., LTD., 
BROADHEATH, Nr. MANCHESTER 
London Office: 17, Grosvenor Gardens, S.W.| 


SAND or SHOT 
BLAST PLANTS 


The most efficient made. Built by the 
originators of the process after 65 years’ 
experience. Types for al! trades, embodying 
all the latest improvements. 


AIR COMPRESSORS 


Exceptionally robust and reliable. All types 
and sizes from | to 3,000 cu. ft. Portable 
sets from 55 to 300 cu. ft. capacity. 


DUST ARRESTERS 


Compact, self-cleaning and efficient. For use 
with Sand Blast or any other process. 
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This Week’s News in Brief 


Trade Talk 


E. S. Lorp, Liwirep, core-compound manufac- 
turers, of Rochdale, have removed to larger pre- 
mises, their new address being Eagle Oil Works, 
Bury Road, Rochdale. 

Messrs. Hurst, Netson & Company, LIMITED, 
Flemington Works, Motherwell, have just received 
an order for the supply of twenty-four 14-ton 
Class A tank wagons for the Anglo-American Oil 
Company. The wagons are to be used for the con- 
veyance of spirit. 

THE CONSTITUTION of the firm of Anderson Bros., 
weighing-machine manufacturers and shop fitters, 
54, John Knox Street, and 43, Stockwell Street, 
Glasgow, has been altered by. the retirement of 
Mr. E. G. Land. The business will be carried on 
by Mr. A. O. Davies on his own account, the firm 
retaining the same name. 

Messrs. CHARLES W. Taytor & Son, Limirep, 
are intending to reopen their Laygate Foundry at 
South Shields, which has been closed for five years. 
This development follows the receipt of two ship 
orders by Messrs. John Readhead & Sons, South 
Shields. Messrs. Taylor’s Templetown Foundry at 
South Shields employs at present 300 men, and 
the Laygate plant, when opened, will absorb a 
similar number. 

At A MEETING of the Falkirk Dean of Guild 
Court, this week, Mr. Robert Dean, on behalf of 
Allied Ironfounders, Limited, moved for the appro- 
val of a petition for permission to erect a suite of 
offices in Graham’s Road, Falkirk. The estimated 
cost was £7,000, and it was stated that the pro- 
posed offices would considerably improve the par- 
ticular part of the street upon which it was in- 
tended to build. The petition was granted. 

Tue Scottish Committee in charge of arrange- 
ments for the annual June conference of the Insti- 
tute of British Foundrymen, to be held from the 
9th to the 12th, have preparations well in hand. 
An influential Reception Committee has been 
formed, with Sir James Lithgow as chairman, and 
the main items of the programme have been settled. 
The details are now being worked out, and the full 
programme will be announced at an early date. 

IT 18 SAFE TO PREDICT that the number of exhibi- 
tors and the area occupied at the Leipzig Spring 
Fair, 1936, will not only equal last Spring Fair’s 
totals, but will exceed them. Targe numbers of in- 
quiries have been received, particularly in the 
machinery, photographic and building sections. 


Institute of British Foundrymen 

(Concluded from page 68.) 
to be held in the city next June, he hoped they 
would be able to give those who joined them a 
good time. During the present session they had 
a programme of very interesting Papers. That 
afternoon had been an example, and the lec- 
turer had been much surprised to see so large 
an audience on a Saturday afternoon. In the 
Scottish Branch there were no golden gates, 
but plenty of golden opportunities. He ex- 
tended a welcome to the younger men to join 
the Institute, and to take as much of the golden 
opportunities as possible. Young men would do 
well to take the advice of Prof. Hillhouse and 
join not merely to listen to lectures, but to take 
a part in the discussions and work of the 
Branch. No young man could lose anything by 
joining the Institute. Everything he can get 
from it would be to his advantage. He, per- 
sonally, appreciated greatly the kind and 
gracious manner in which success of the Branch 
had been given, and he knew the Council echoed 
his appreciation. 

During the evening a musical programme was 
rendered by Messrs. Gibson, J. Irvin and H. 
Strathearn, with Mr. D. Dowsie as 
panist. 

Mr. H. W. Winterton, Senior Vice-President 
of the Institute, proposed a vote of thanks to 
the artistes who had supplied the entertainment. 


accom- 


Halls 9 (machine tools) and 10 (electrical engineer- 
ing) on the Exhibition grounds are already com- 
pletely booked up. The General Samples Fair will 
be open from March 1 to 6,‘ whilst it has been de- 
cided to keep the Great Engineering and Building 
Fair open until March 9. 

THE RECONSTRUCTED Cardiff works of the British 
(Guest Keen Baldwins) Iron & Steel Company, 
Limited, were opened recently in the presence 
of Sir Charles Wright (chairman), Mr. J. 8. Hollings 
(joint managing director), and Mr. C. H. Keen 
(assistant managing director) and other officials of the 
company. The first charge from the new steel 
furnaces was successfully cast and the ingots passed 
through the soaking pits to the new blooming mill. 
The plant consists of a coal washery, two batteries 
of coke-ovens and by-product plant, three blast 
furnaces, a melting shop comprising one 600-ton 
metal mixer, three 200-ton basic open-hearth tilting 
furnaces, and two fixed furnaces of 80-tons capacity. 
In addition, there is a cogging mill, continuous sheet 
bar and billet mill and a light bar mill. The steel 
works are designed for an output of 6,500 tons per 
week of billets, bars and light sections. 


Contracts Open 


Torquay, February 3.—Castings, iron and steel, 
tools, implements, etc., for the Torquay Corporation. 
The Borough Engineer. 

Billingham, January 27.—Cast-iron materials, for 
the Urban District Council. The Engineer and 
Surveyor, Council Offices, Haverton Hill-on-Tees. 

Dursley, January 21.—Providing and_ laying 
500 yds. of 3-in. spun cast-iron mains, for the Rural 
District Council. Mr. F. J. Smart, clerk, The 
Institution, Dursley, Glos. (Fee £1 1s., returnable. ) 

Tredegar, January 28.—6,000 yds. of 6-in. and 
2.200 yds. of 3-in. cast-iron socket and spigot water 
pipes, for the Urban District Council. Mr. D. W. 
Davies, engineer and manager, Gas, Water and 
Electricity Department, Tredegar. 

Liverpool, January 23.—Steel sheets, wrought iron 
and files; iron castings (malleable and grey iron 
and brake blocks), for the Town Council. The 
General Manager, Liverpool Corporation Passenger 
Transport Department, 24, Hatton Garden, Liver- 
pool, 3. 

Brigg, January 24.—Provision and laying of 3,250 
yds. of 10-in. and 4,200 yds. of 9-in. spun-iron pipes, 
for the Joint Water Committee of the Brigg Urban 
District Council and Glanford Brigg Rural District 
Council. Messrs, Silcock & Simpson, 25, Victoria 
Street, Westminster, S.W.1, and 10, Park Row, 
Leeds. 1. (Fee £5, returnable. ) 


Next A.F.A. Convention 


Detroit, the motor city of the United States, has 
been chosen as the venue of the Fortieth Annual 
Convention and Foundry and Allied Industries 
Exhibition at a meeting of the Board of Directors 
of the American Foundrymen’s Association. The 
convention headquarters will be in the Conven- 
tion Hall, where the Exposition will be held from 
May 4 to 9, 1936. Although a foundry convention 
was held in Detroit in 1932, the 1936 convention 
and exposition will be the first foundry exhibition 
there since 1926. There will be ample opportunity 
for the exhibition of equipment, supplies and 
materials used in the foundry and allied industries. 
Due to the fact that Detroit has severalof the largest 
foundries in the U.S.A., some of which have made 
foundry history during the past decade, works visits 
will probably be one of the features of the coming 
convention. 


Electric Cast-Iron 

Following a general classification of cast irons 
according to their physical properties, content of 
alloy elements, hardenability and heat-treatment, 
A. E. Raoaps, in ‘‘ Iron and Steel (Canada),’’ re- 
views the manufacture of high-grade cast iron in 
the electric furnace for use for special purposes and 
having a high-tensile strength and wear resistance. 
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Personal 


Mr. Kennetu S. Peacock has been appointed a 
managing director of Messrs. Guest, Keen & Nettle- 
folds, Limited. 

Mr. T. Kent has retired after 52 years service 
with the Uttoxeter Agricultural Company, which is 
a subsidiary company of Bamford’s, Limited, of 
Uttoxeter. 

Mr. Parrick Friev has just retired from the ser- 
vices of the Lennox Foundry, Alexandria, after 
having been employed by the firm for 57 years as 
furnaceman. 

As From JANuaRy 1, 1936, Mr. J. Léonard, of 
Belgium, is President, and Mr. V. Delport is Vice- 
President, of the International Committee of 
Foundry Technical Associations. 

AT A MEETING of the directors of Imperial Chemi- 
cal Industries, Limited, Mr. H. J. Mitchell was 
unanimously elected President of the company, in 
succession to the late Marquis of Reading. Mr. 
H. O. Smith, chairman of I.C.I. (Metals), Limited, 
was elected a director of I.C.I. 

Mr. J B. Tuomas has been appointed a director 
of Messrs. Hadfields, Limited, and will begin his 
new duties from February 1. Mr. Thomas will 
retire from his position as senior partner in the 
firm of Messrs. Camm, Metcalfe & Company, 
chartered accountants, Sheffield. 

Tue Rr. Hon. Lorp Hirst or Witton, chairman 
of the General Electric Company, Limited, has been 
nominated as President of the Federation of British 
Industries for the coming year. Lord Hirst has. 
through his chairmanship of the Empire Committee, 
in recent years rendered signal service to the 
Federation. The Rt. Hon Lord Aberconway, 
C.B.E., of Thos. Firth & John Brown, Limited, 
and Mr. A. H. Kilner, of Courtaulds, Limited, 
have been nominated as additional Vice-Presidents 
of the Federation. 

Mr. R. Bennett, manager of the No. 5 depart- 
ment of the Singer Manufacturing Company’s plant 
at Clydebank, has left for the firm’s new factory 
near Paris, where he will act as senior organiser 
for about nine months. He is the firm’s expert on 
the larger components of sewing machines, and will 
organise the production of those parts, as he did 
at the Monza factory last year. Mr. H. William- 
son, the senior foundry foreman, and Mr. J. Hart- 
ley, assembling expert, both of whom assisted in 
organising the Monza factory, have also left for 
Paris. 


Wills 


Lazarus, Samvuet, for 33 years senior 
partner in Messrs. Lewis Lazarus & 


Sons, metal merchants £10.533 


Obituary 


Mr. Henry SmirH, manager between 
1919-29 of the Glossop Ironworks, and formerly for 
26 years inside manager for Messrs. Bentley & 
Jackson, Limited, engineers, Bury, Lancashire, died 
on December 29. 


Forthcoming Events 


Institute of British Foundrymen 
JANUARY 17. 


Middlesbrough Branch :—‘ Machine Moulding,” Paper by 
D. R. Kinnell, at the Cleveland Scientific and Tech- 
nical Institute, Corporation Road, Middlesbrough, at 
7.45 p.m. 

Sheffield and District Branch :—“ Electric Steel and Steel 
Castings,” Paper by T. R. Walker and C. J. Dadswell. 
at the Grand Hotel. Sheffield, at 7.30 p.m. 


JANUARY 24. 

Lancashire Branch (Junior Section) :—Short-paper compe- 
tition at the College of Technology, Sackville Street. 
Manchester, at 7.50 p.m. 

Wales and Monmouth Branch:—‘‘The Use of Sodium 
Carbonate in Iron and Steel Works,” Paper by N. L 
Evans, at the Merchant Venturers’ Technical College, 
Bristol, at 6.30 p.m. 


JANUARY 25. 
Birmingham, Coventry and West Midlands Branch :— 
Annual dinner and dance. 
Newcastle-upon-Tyne and District Branch :—‘‘ The Tech- 
nique of Chilling,” Paper by J. Roxburgh, at the 


Neville Hall, Westgate Road, Newcastle-upon-Tyne, at 
6.15 p.m. 


; 
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A.D. 


May we be favoured with your 
enquiries during the year? 


— We Specialise in — 


| SAND MIXERS, 

SAND HANDLING and CLEANING PLANTS, 
CONTINUOUS CASTING SYSTEMS, 
CORE and MOULD DRYING SYSTEMS, 
PORTABLE MOULD DRYERS, 
CORE MAKING MACHINES, 

SAND DRYERS, 

HEAT TREATMENT, ANNEALING and 
RE-HEATING FURNACES, ete. 


FOUNDRY ENGINEERS LIMITED, 
HALIFAX, YORKS. 


Telephone: Halifax 61459. Telegrams: “FEL,” Halifax. 
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Raw Material Markets 


Following the rather more encouraging reports of 
the negotiations with the miners, business in the iron 
and steel trades has improved. However, with the 
possibility of a strike in the coalfields still existing, 
trading on forward account must necessarily be re- 
stricted. Costs of production are likely to be further 
advanced in the near future; increased fuel prices 
are bound to result in higher iron and steel quota- 
tions and so makers are reluctant to enter into 
contracts at the present time. Inquiries are numer- 
ous and point to heavy demands throughout the 
year. In order to satisfy these requirements it will 
undoubtedly be necessary to increase production, for 
supplies at the present moment are becoming short. 


Pig-lron 


MIDDLESBROUGH.—The flow of trade in this 
area has been checked pending the outcome of the 
miners’ talks, but the ironworks are working full 
time in order to comply with previous commitments. 
An additional blast furnace was brought into opera- 
tion last week and others are in the course of 
preparation. The shortage of pig-iron is acute and 
supplies are having to be drawn from the Midlands. 
However, it is hoped that after the lighting of 
more blast furnaces this will be unnecessary. 
Selling prices remain unchanged, and the fixed mini- 
mum rates for No. 3 Cleveland G.M.B. iron remain 
at 70s. per ton in the Middlesbrough and Falkirk 
areas, 72s. on the North-East Coast and 73s. on 
Clydeside. 

Producers of East Coast hematite have maintained 
their deliveries satisfactorily so far. Last week 
a blast furnace was taken off the manufacture of 
hematite and is to be used to help satisfy the needs 
of steelmakers. Thus, there are now only eight 
furnaces producing hematite on the North-East 
Coast. At the present time business is limited to 
small parcels for early delivery. In spite of an in- 
crease in the costs of production, quotations remain 
unchanged, No. 1 East Coast quality being 71s. 
per ton delivered Middlesbrough, 73s. 6d. North-East 


Coast, 74s. Scotland, 78s. 6d. Sheffield, and 84s. 6d. 
Birmingham. 


a LANCASHIRE.— Most branches of engineering 
in this district are well employed and are taking 
up satisfactory tonnages of iron. The textile. 
machinery section is an exception, but machine- 
tool makers are taking deliveries on a steady scale. 
Speciality firms, including heavy electrical engineers. 
the light-castings and jobbing foundries, are all 
active and have heavy requirements of iron. Few 
contract orders have been booked and they are for 
moderate quantities only. Current offers of Staf- 
fordshire, Derbyshire and Lancashire brands of 
No. 3 iron are quoted for delivery in the Lanca- 
shire price zone on the basis of 78s. per ton, with 
Northamptonshire at 76s. 6d. and Scottish No. 3 
at from 83s. to 83s. 6d. Prices of hematite have 
not been changed, in spite of expectations to the 
contrary, and offers for delivery equal to Man- 
chester remain on the basis of 81s. for West Coast 
and from 80s. 6d. to 81s. for East Coast brands. 


MIDLANDS.—Prices are unchanged. otations 
continue to be 72s. 6d. for 
75s. for Derbyshire, Lincolnshire and North Stat. 
fordshire No. 3, including delivery to Birmingham 
and Black Country stations and subject to a small 
sliding-scale rebate to large consumers. The demand 
or plg-iron continues to be heavy and several of 
the Northants furnaces are being obliged to draw 
on their stocks, which are already small. Prices for 
special irons for the general-engineering 
trades remain uncontrolled, but are firmly main. 
tained. Medium-phosphorus iron is being offered at 
from 77s. 6d. to 87s. 6d., low-phosporus at 
89s. to 92s. 6d., and refined pig-iron from £6 to 
£7 15s., delivered South Staffordshire district 
Hematite makers met in Birmingham last week. but 
as in the case of pig-iron, no alterations were made 
in quotations. Prices are controlled and remain at 
£4 4s. 6d. for West Coast mixed numbers, £4 3s. 6d. 
for East Coast No. 3 and £4 3s. for Welsh mixed 
numbers, delivered Midland stations and plus Is. 6d. 
extra if delivered into works. Deliveries are being 
made on a good scale. 


SCOTLAND.—The slight decrease in the amount 
of business that was apparent after the holidays 
has been made up, and works have good order- 
books. Further shipbuilding orders have been 


and jobbing 


placed in this area, and should account for some 
large tonnages of pig-iron. Prices are unchanged, 
and No. 3 foundry is quoted at 74s. f.o.t. furnaces, 
with 2s. 6d. per ton extra for No. 1. Active con- 
ditions prevail with the light-castings makers, and 
they are well covered for supplies of pig-iron. Prices 
continue to be 70s. f.o.t. Falkirk and 73s. f.o.t. 
Glasgow for No. 3 Cleveland, with other English 
foundry irons quoted at Is. 3d. per ton less than 
the foregoing figures. Local steelworks are in the 
market for substantial tonnages of both basic and 
hematite, but at the moment their inquiries are 
having to be refused. Prices are unchanged, and 
are:—Mixed numbers Scottish hematite, 73s. 6d. ; 
mixed numbers West Coast hematite, 74s.; mixed 
numbers East Coast hematite, 74s.; basic, British 
and Indian, 70s. (less 5s. rebate), all f.o.t. steel- 
works here. 


Coke 


Conditions in the foundry-coke market continue to 
be difficult, and prices have been well maintained. 
Reports of belated deliveries are frequent. For 
delivery in Birmingham and district, best Durham 
foundry coke is quoted from 41s. 6d. to 43s., and 
Welsh from 36s. to 47s. 6d. per ton. 


Steel 


Active conditions continue to rule in the steel 
market, and although new business is held in check 
to some extent by the uncertainty of the outlook 
in the coal industry, most of the producing works 
are operating nearly at capacity, says the official 
report of the London Iron and Steel Exchange. 
Deliveries to consuming works are on a heavy scale, 
and in some departments more new business is offer- 
ing than the manufacturers can accept. In_ the 
semi-finished steel section of the market there is an 
acute scarcity; and although producing works are 
turning out heavy quantities, they are unable to 
satisfy the demand from the consuming trades, and 
are also behindhand in deliveries. It is expected, 
however, that increased supplies of Continental 
steel will be imported during the next few months, 
and this should relieve the situation. In the 
finished-steel department business in shipbuilding 
and structural steel is maintained at its recent high 
level, and the heavy steelworks in all districts are 
operating practically at capacity. Export trade re- 
mains steady, but fails to make much progress. 


Scrap 


The demand for good, heavy steelworks scrap in 
the Cleveland area is heavy, but supplies are scarce. 
For the present supplies from outside sources 
have stopped. Good, heavy melting steel is avail- 
able at from 57s. 6d. to 60s. per ton, but supplies 
are limited. Heavy steel turnings are quoted at 
87s. 6d., and cast-iron borings at 27s. 6d. per ton 
delivered works. Prices in the Midland area are 
unchanged, but it is generally expected that there 
will be small increases made in the near future. 
Meanwhile, heavy wrought iron is at 65s., and clean 
cast-iron borings at 32s. 6d. Supplies of cast-iron 
scrap are difficult to procure, and prices are variable. 
Short heavy steel, as used in the foundries, is 
quoted at 60s. per ton delivered works. A heavy 
demand for most descriptions of scrap iron and 
steel exists in the Scottish market, and prices are 
firm. Heavy machinery cast-iron scrap in pieces not 
exceeding 1 cwt., is 61s. 3d. to 62s. 6d., with heavy 
ordinary cast iron, to the same specification, 55s. 
to 57s. 6d. per ton, delivered f.o.t. consumers’ 
works. 


Metals 


Copper.—Very little change has occurred in this 
market during the past week and conditions remain 
rather inactive. Consumption is reported to have 
been well maintained and the demand has shown a 
slight increase recently, but very little progress 
can be expected for some time owing to the uncer- 
tainty of the political situation. The weekly report 
issued by Messrs. Henry Gardner & Company, 
Limited, states: ‘‘ There has been a little more 
inquiry for electro and a fair tonnage has changed 
hands. Producers still maintain their policy of 
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reserve and very little copper can have been sold 
by American producers recently.”’ 

Daily market prices :— 

Cash.—Thursday, £34 lls. 3d. to £34 12s. 6d.: 
Friday, £34 lls. 3d. to £34 12s. 6d.; Monday, 
£34 10s. to £34 lls. 3d.; Tuesday, £34 13s. 9d. to 
£34 15s.; Wednesday, £34 10s. to £34 12s. 6d. 

Three Months.—Thursday, £34 188. 9d. to 
£35; Friday, £34 18s. 9d. to £35; Monday. 
£34 17s. 6d. to £34 18s. 9d.; Tuesday, £35 2s. 6d. 
to £35 3s. 9d.; Wednesday, £34 18s. 9d. to £35. 

Tin.—A quiet demand continues to be reported in 
this country, in the United States, and on the 
Continent. The outlook, however, remains uncertain 
in view of the unsettled conditions prevailing in 
The decision of the Supreme 


to be unconstitutional, has also reacted on tin. Con- 
sumption is reported to be satisfactory. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £211 5s. to £211 10s.; Friday, 
£210 10s. to £210 15s.; Monday, £212 15s. to £213; 
Tuesday, £213 2s. 6d. to £213 7s. 6d.; Wednesday. 
£212 15s. to £213. 

Three Months.—Thursday, £202 5s. to £202 10s. : 
Friday, £202 to £202 5s.; Monday, £203 10s. to 
€203 15s.; Tuesday, £203 10s. to £203 15s.; Wed 
nesday, £203 10s. to £203 12s. 6d. 

Spelter.—A slightly more favourable trade deman:| 
has been apparent for this metal during the past 
week, but the outlook is anything but satisfactory 
Trading on the Continent continues to be quiet, as 
is the case in the United States, where quotations 
are unchanged. At present hopes of a revival in 
this metal appear to be based on the belief that the 
International Zinc Cartel will be re-established. At 
the moment. nothing certain is known of this move. 

Official quotations were as follow :— 


Ordinary. — Thursday, £14 6s. 3d.; Friday. 
€14 7s. 6d.; ‘Monday, £14 6s. 3d.; Tuesday. 
£14 7s. 6d.; Wednesday, £14 6s. 3d. 

Lead.—Trade has been rather dull recently. 


Similar conditions are reported from the United 
States, but consumers are expected to enter the 
market. for substantial supplies as soon as the effects 
of stocktaking have been overcome. According to 
the Metallgesellschaft, world smelter output of lead 
in November rose to 130.175 metric tons against 
120,685 tons in October. The daily rate increased 
from 3,893 tons to 4,339 tons. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £15 6s. 34. ;: 
Friday, £15 6s. 3d.; Monday, £15 5s.; Tuesday. 
£15 Is. 3d.; Wednesday, £14 13s. 9d. 


Reliability of Electrical Plant 


An article. in  ‘‘The Metropolitan-Vickers 
Gazette ’’ states that in February, 1934, it was 
reported that the Manchester Barton power 
station 41,000-kw. (55,000-h.p.) turbo-alternator 
(supplied by the Metropolitan-Vickers Electrical 
Company, Limited) set up a new record by run- 
ning on load continuously for 2,979 hrs. (124 
days), and after being shut down for 84 hrs. for 
ordinary cleaning the set was put back in ser- 
vice. On June 21 last the set was stopped for a 
routine inspection. During the period of six 
and a-half years since it was first put into com- 
mission at the end of 1928 the set has run for 
49,468 hrs., representing 86.51 per cent. of a 
possible total of 57,180 hrs., and has generated 
1,580,908,600 units, giving a running load factor 
of 78 per cent. In this service the rotor, 83 ft. 
6 in. in length and about 100 tons in weight, has 
made 4,452,120,000 revolutions, and the coal con- 
sumed in producing the steam required to drive 
the set has totalled about 854,000 tons. 

An interesting comparison may be made 
between the speed of the blade tips on the 
largest wheel in the turbine and the speed of 
the earth. The former run at 548 miles per hr., 
while the surface of the earth in the latitude of 
Manchester runs round its axis at 625 miles 
per hr., and the velocity of the earth in its orbit 
round the sun is 66,300 miles per hr. As a result 
of the: inspection a few very minor repairs were 
made, and the set was put back into service on 
July 25 for a further period before the next 
inspection. 
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COPFER 
Standard cash a .. 3410 0 
Three months ine 8418 9 
Electrolytic es .. 3810 0 
India 35 48 10 0 
Wire bars .. 39 0 0 
Ingot bars .. 39 0 0 
H.C. wire rods 4215 0 
Off. av. cash, Dec 35 2 8% 
Do., 3 mths., Dec 35 11 13 
Do., Sttlmnt., Dec. 35 2 9 
Do., Electro, Dec 39 11 3 
Do., B.S., Dec. 38 15 10 
Do., wire bars, Dec 39 16 3 
Solid drawn tubes 104d. 
Brazed tubes 10$d. 
Wire 64d. 
BRASS 
Solid drawn tubes 93d. 
Brazed 113d. 
Rods, dra 
Rods, or rlld. 5d. 
Sheets to 10 w.g. 7d. 
Wire 7Rd. 
Rolled metal 74d. 
Yellow metal rods 5d. 
Do. 4 x 4 Squares 53d. 
Do. 4 x 3 Sheets 53d. 
TIN 
Standard cash 212 15 0 
Three months 203 10 0 
English... 213 0 O 
214 0 0 
Straits ° 215 5 0 
Australian . 212 15 0 
Eastern .. .. 208 10 
Banca .. 213: 15.0 
Off. av. cash, Deo. | -. 220 5 6} 
Do., 3 mths., 20 3 0 
SPELTER 
12 0 0 
Electro 99.9 0 
India > 13 10 O 
Zinc dust — 
Zine ashes .. 415 0 
Off. aver., Dec. .. 
Aver. spot, Dec. .. 
LEAD 
Em 4616 3 
Engliah 1615 0 
on average, “Dec. 16 16 3} 
Average spot, Dec. 16 16 03 
ALUMINIUM 
Ingots os aa £100 to £105 
Wire 1/1 to 1/9 Ib. 
Sheet and foil 1/2 to 2/9 Ib. 
ZINC SHEETS, &c. 
Zinc sheets, English 6 
Do., V. 23 10 
Rods as -- 2710 0 
ANTIMONY 
English .. 72 0 O0to 73 0 0 
Chinese, ex-whse. .. 68 0 O 
Crude, c.i.f.. . 6 
QUICKSILVER 
Quicksilver 1210 0to13 0 0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS 
Ferro-silicon— 
25% 817 6 
45/50% .. 1215 0 
75% 1717 6 
Ferro-vanadium— 
35/50% .. 12/8 Ib. Va. 
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RAW MATERIALS—PRICE LIST 
(Wednesday, January 15, 1936) 


Ferro-moly bdenum— 


70/75% carbon-free 4/6 Ib. Mo. 
Ferro-titanium— 

23/25% carbon-free 9d. Ib. 
Ferro-phosphorus, 20/25% .. £18 0 0 

to £20 0 0 

Ferro-tungsten— 

80/85% 3/- Ib. 
Tungsten metal powder— 

98/99% .. 3/3 Ib. 
Ferro-chrome— 

6/8% car. .. 210 0 

Ferro-chrome— 

Max. 2% car. 8810 -@ 

Max. 0.70% car. .. 

70%, carbon-free .. .. 9$d. Ib. 
Nickel—99.5/100% .. £200 to £205 
“F” nickel shot .. £184 0 0 
Ferro-cobalt, 98/99% 5/6 Ib 
Metallic chromium— 

96/98% 2/5 lb 
Ferro-manganese (net)— 

76/80% loose £1015 Otoll 5 0 


76/80% packed £11 15 Otol2 5 0 


76/80% export (nom.) £9 15 0 
Metallic manganese— 
94/96%, carbon-free 1/3 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. Qd. 
Per Ib. net, d/d buyers’ works. 

Extras— 
Rounds and ones, 3 in. 


and over 4d. lb. 
Rounds and squares, under 

4 in. to din 3d. Ib. 
Do., under } in. to 4, in... 1/-Ib. 
Flats, gin. X to under 

lin. x fin 38d. Ib. 
Do., under 4 in. x hi in. 1/- Ib. 


Bevels of 
and sections. 6d. Ib. 
Bars cut to length, "10% extra. 


SCRAP 
South Wales— £ 
Mixed iron and 
steel ee 217 6to3 0 0 
Heavy castiron 214 Oto 215 0 
Good machinery 217 6to3 0 0 
Cleveland— 
Heavy steel 217 6to3 0 0 
Steel turnings 117 6 
Cast-iron borings .. 7.8 
Heavy castiron .. 217 6 
Heavy machinery .. 3.0 0 
Midlands— 
ight cast-iron 
yo 210 0 
Heavy wrought 
Steel turnings 117 6to2 0 0 
Scotland— 
Ordinary cast iron2 15 0to217 6 
Engineers’ turnings 
Cast-iron borings 117 6to2 0 VU 
Wrot-iron piling .. 
Heavy machinery 3 2 6to3 3 6 
London—Merchants’ buying prices, 
delivered yard. 
Copper(clean) .. 2 
Lead (less usual draft) -- 1310 0 
Tealead .. -- 910 0 
Zinc 
New aluminium cuttings. . 740 0 
Braziery copper .. 25 0 @ 
Gunmetal .. 
Hollow pewter... .. 155 0 0 
Shaped black pewter .. 1200 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 


Foundry No. 1 72/6 
Foundry No.3... 70/- 
” at Falkirk 70/- 
» at Glasgow 73/- 
Foundry No.4... 69/- 
Forge No. 4 69/- 
Hematite No.1 .. 71/- 
Hematite M/Nos. .. 70/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 74/- 
» d/dBirm. .. ae 84/6 
Malleable iron d/d Birm. 115/- 
Midlands (d/d Cist.)— 
Staffs No. 4 eS 71/- 
» No.3 fdry. . 75/- 
Northants forge 68/6 
fdry. No. 3 72/6 
” fdry. No. 1 75/6 
Derbyshire forge .. 71/- 
” fdry. No. 3 75/- 
” fdry. No. 1 78/- 
Scotland— 
Foundry No. 1, f.o. 76/6 
No. 3, f.o 74/- 
Hem. M/Nos. d/d. si 73/6 
Sheffield (d/d district) — 
Derby forge 68/6 
” fdry. No. 3 72/6 
Lincs 68/6 
” fdry. No. 3. 72/6 
W.C. hematite 86/- 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 78/- 
Staffs fdry. No.3 .. 78/- 
Northants fdry. No. 3 76/6 
Cleveland fdry. No. 3 78/- 


Dalzell. No. 3 (special) 102/6 to 105/- 


Glengarnock, No. 3 83/- 
Clyde, No. 3 ee oe 83/- 
Monkland, No.3 .. 83/- 
Summerlee, No. 3 83/- 
Eglinton, No. 3 83/- 
Gartsherrie, No. 3 83/- 
Shotts, No. 3 83/- 


FINISHED IRON AND STEEL 
Usual district deliveries for iron ; delivered 
consumer’s station for steel. 


Tron— d. 
Bars (cr.) .. 912 6tc9 15 0 
Nut and boltiron7 17 6 to 8 7 6 
Hoops -10 10 Oand up. 
Marked bars (Staffs) fio.t. 12 0 0 
Gas strip 10 10 0 and up. 
Bolts and nuts, } in. x 4 in. 

15 5 O and up. 


Steel— 
Plates, ship, ete. 8 0 to 
Boiler pits. 9 0 to 
Angles oe 
Tees 
Joists 
Rounds and equares, 3 in. 
to 54 in 
Rounds under 3 i in. to ] in. 
(Untested) 
Flats—8 in. wide and over 8 12 
» under 8 in. and over 5in. 8 17 
Rails, heavy 8 5 Oto 810 
Fishplates .. 12 5 Otol2 10 
Hoops (Staffs) es 9 7 
Black sheets, 24g. (4-t. lots) 11 10 
Galv.cor.shts. ( , ) 13 10 
Galv. flatshts. ( , ) 14 0 
Galv. fencing wire, 8g. — 14 10 


15 
5 


o © 


Billets, soft -- 510 Oandu 
Billets, hard 617 6to 7 2 
Sheet bars .. 5 10 Oto 5 


Tin bars 
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Per Ib. basis, 
Strip 10}d 
Sheet to 10 wg. 114d. 
Wir os 123d. 
Tubes, .. ae 144.0 
Castings .. 124d 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of Englisn ingots. 
C. Currrorp & Son, TED. 


NICKEL SILVER, &e. 


Perlb. 

Ingots for raising 7d. to 1/1 
Rolled— 

To 9in. wide 1/1 tol/7 

To 1l2in. wide .. 1/1} to 1/7} 

To l5in. wide .. 1/1$to 1/7} 

To 18 in. wide -. 1/2 to 1/8 

To 2lin wide - 1/2} to 1/83 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1) 4 
Ingots rolled to spoon size 10d. to 1/!} 
Wire round— 

toldg. .. .. 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Barbed wire, galv. 
Tinplates, 100-Ib. box .. 


COKE (at ovens) 


Dols. 
No. 2 foundry, Phila. .. eo 81.31 
No. 2 foundry, Valley .. 19.50 
No. 2 foundry, Birm. .. 15.50 
Basic, Valley .. 19.00 
Malleable, Valley 19.50 
Grey forge, Valley 19.00 
Ferro-mang. 80%, seaboard 75.00 
O.-h. rails, h’ ne at mill 36.374 
Billets 29.00 
Sheet bars 30.00 
Wire rods 40.00 
Cents 
Iron bars, Chicago 1.80 
Steel bars 1.85 
Tank plates 1.80 | 
Beams, ete. 1.80 
Skelp, grooved steel 1.80 
Steel hoo ‘ 2.10 
Sheets, black, No. 24 2.40 
Sheets, galv.. No. 24 3.10 
Wire nails 2.40 
Plain wire 2.30 
2.80 
$5.25 


Welsh foundry .. 25/- to 30/- 

» furnace . 19/- to 20/- 

Durham foundry 21/6 

» furnace 19/6 

Scotland, foundry 28/- 

” furnace 25/- 
TINPLATES 


f.o.b. Bristol Channel ports. 


I.C. cokes 20 x 14 per box 18/9 to 19/- 
28x20 ,, 37/6 to 38/- 
20x10 27/- to 28/- 
183x114 19/6 
C.W. 20x14 =, 15/9 
23/- 
183x114 16/- 
SWEDISH CHARCOAL IRON & STEEL 
Pig-iron £6 0 Oto £7 0 0 
Bars-hammered, 
basis £16 0 0 to £1610 9 
Bars and nail- 
rods, rolled, 
basis £15 15 0 to £16 0 0 
Blooms -- £10 0 Oto £12 0 0 
Keg steel .. £30 0 0 to £31 0 0 
Faggot steel £18 0 0 to £23 0 0 
Bars and rods 
dead soft, st’'] £10 0 0 to £12 O | 


All per English ton, f.o.b. Gothenburg 
[Subject to an exchange basis of 
Kr. 18.16 te £1.] 
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Standard Tin (cash) 
£ 


3/9 
1/3 
1/3 
1/3 
1/3 


14 7 6 inc. 
14 6 3 dec. 
14 7 6 ine. 
14 6 3 dec. 


Spelter (Electro, 99.9 per cent.) 


Spotter (ordinary) 
d. 
14 6 3 dec. 


5/- 
15/- 
45/- 
7/6 
7/6 


” 
” 


d. 
211 O dec. 


8. 
.. 21010 
. 212 15 ince. 


-. 2138 2 6 
212 15 dec. 


Tin (English ingots) 


9 
10 
13 
14 
15 


2/6 
1/3 
3/9 
3/9 


change 


s. d. 
211 10 dec. 
-- 21010 O 


£ 


AVERAGE MONTHLY PRICES OF RUBIO ORE (MIDDLESBROUGH). 


” 
” 


16 10 0 ine. 
1610 0 No 
1610 0 
1610 0 


9 
10 
13 
14 
15 


5/- 


20/- 
45/- 
10/- 


” 
” 


212 15 inc. 
. 213 0 O dec. 


213 5 0 


9 
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Jan. 


5/- 
5/- 


10/- 
change 
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3 dec. 
3 No 


34 10 O dec. 


Copper 
d 


34 10 0O dec 
8. 
38 10 0O dec. 


Jan. 


28 10 O dec. 


£ 
38 15 0 ine. 


£ 8. 

34 11 

34 11 

34 13 9 ine. 
38 10 0 No 
38 10 0 


Standard (cash) 
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” ” 14 oe ” 
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114d, Js | Jan. 16 8 9 dec. 5/- Jan. 
” ” 1/3 ” te, 
mm March | | | oc. | 
1897 oe ee 3 0 
0 0 
0 9 
1900 0 | | | | 3 
6 | 0 
6 6 
1904 ee 9 } 68 
1905 os 3 6 
1906 es 0 | 6 
6 0 
| 
} 
7 
6 
0 | 
1924 oe oe | | 
| 
6 4 6 
0 1 017 7! 
| 
| 
» 38/- | | 
 28/- 
15/9 
33/9 
23/- 
16/- 
: 
0 0 
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0 0 
0 0 
0 | 
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Notice 


Small Advertisements in this section of tle 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


OUNDRY Foreman desires similar position. 
Had broad experience with general engin- 
eering castings, mass-production plant, ete. 
Right man for firm who requires live man with 
progressive ideas. Age 35.—Box 544, Offices of 
Tue Founpry Trape JourNAL, 49, Wellington 
Street, Strand, London, W.C.2. 


RACTICAL Foundry Foreman, 40, desires 
change. Marine, general engineering or 
jobbing preferred.—Box 546, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNG MAN (age 27), London City and 

Guilds Certificate, with thorough compre- 
hensive metallurgical experience, including 
laboratory work, ironfoundry practice, the heat- 
treatment of all gredes of steel, open-hearth 
steelmaking, rolling-mill practice, etc., desires 
change as Technical Representative or similar 
capacity. N.E. Coast area preferred.—Write 
Box 524, Offices of Tue Founpry TRADE 
JourNaAL, 49, Wellington Street. Strand, London, 
W.C.2. 


SSISTANT Foreman Wanted for small non- 
ferrous foundry, Glasgow area; young man 
with metallurgical and practical experience with 
cupro-nickel alloys preferred. State age, experi- 
ence, and salary expected.—Box 548, Offices of 
Tue Founpry Trape Journar, 49, Wellington 
Street, Strand, London, W.C.2. 


OREMAN Patternmaker desires position as 

Works Manager or Assistant in light-cast- 
ings foundry. Has a first-class experience in 
pipes, gutters and all rain-water fittings, range 
and gas-cooker metal (platework), jobbing 
moulding up to 24 tons, dry sand and green 
sand. Home or abroad. Keen and ambitious.— 
Box 534, Offices of THe Foypnpky Traber 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


OUNDRY. Foreman required with practical 
experience in general castings, also plate 
moulding, for Lancashire. Give full particulars 
of experience, age, and salary required.—Box 
540, Offices of THE Founpry Trape JouRNAL, 
49, Wellington Street. Strand; London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TRADE JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


WYOREMAN Patternmaker seeks position ; 

wide experience in motor trade, aero work 

and general engineering. Good foundry experi- 

ence and capable organiser. Excellent creden- 
tials. (271) 


MACHINERY—C ontinued 


MISCELLANEOUS—Continued 


MACHINERY 


OR SALE, Blacksmiths’ Hearths, complete 

with Tuyeres; sizes 3’ x 8’; £5 each.— 

apply E. Hinp, Imperial* Works, South Bank / 
ees. 


Fok SALE, Jackman No. 4 Cupola; rated 

capacity 6/7 tons; good condition; £75.— 
Apply E. Hinp, Liwirep, Imperial Works, 
South Bank/ Tees. 


WO Whiting Cupolas, lined, 30 in. dia. 

Melting capacity 3 to 4 tons per hr.— 
Box 536, Offices of Tue Founpry TRADE 
JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


FOR SALE ALL IN GOOD CONDITION. 


WO No. 1 and two No. 2 Britannia Jar- 

Ram Machines; jarring capacity 10 cwts. 

at 80 lbs. pressure ; pattern draw 8 in. and 15 in. 

respectively. The No. 2 machines are fitted 
with hand turnover appliance. 

One Coventry No. 1 Jar-Ram Turnover 
Machine; ball-bearing trolley; oil-operated pat- 
tern draw; table 34 in. by 283 in.; 26 in. day- 
light between table and trolley when turned 
over.—Box 538, Offices of THe Founpry TRADE 
JourNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


FOR SALE. 


QE 200-lb. Oil-Tilting Furnace with neces- 

sary electric fan. Two Pit Oil Furnaces 
with necessary electric fan. One 500-gall. Tank. 
One 200-gall. Tank. No reasonable offer refused. 
—Box 542, Offices of THe Founpry Trane 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spaik Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabinet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in. 
dia. 

All complete with Air Compressors, etc. 

Pneulec Royer Sand Thrower, size No. 1. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


BILSBY, A.M.1.c.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO® W. WARD LTD. 


20” swing ‘‘ Bullard’? Hex. TURRET 
CHUCKING LATHE, on 8’ bed; single-gearell 
headstock ; two-speed friction drive. . 

15” stroke SLOTTING MACHINE; 28” dia. 
T-slotted work-table; 20” cross and 17” hori. 
trav. 

Two  land-type, ‘‘ Stirling’? Water-Tube 
BOILERS; each of 6,972 sq. ft. heating sur- 
face; 210 lbs. w.p. 

LANCS. BOILER; 24’ x 8’;.70 Ibs. w.p. 

Write for ‘‘ Albion”’ Catalogue. 
Grams : ‘‘ Forward."’ ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELI). 


"Phone: 287 SLOUGH 


SAND PLANT 


Herbert Whizzer, large size. £48. 
Brealey Disintegrator, NEW. £26. 
Pneumatic Riddles, Jackman type. £9 each. 


SANDBLAST PLANT 


BARREL PLANT by Tilghman, as new, 60” x 40”. 


Price £240. 
NEW 8’ x 8’ ROOM PLANT, complete. Price £230. 
CAST IRON ROOM PLANT, 12’ x9’, complete 


with 400 cu. ft. motor-driven compressor for A.C. 
current, in new condition. Cheap. 


Several small complete barrel plants in stock. 
Genuine Evans 10-ton Crane Ladle. Price £35. 


BUY FROM ME AND SAVE MONEY! 
14, AUSTRALIA ROAD, SLOUGH 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 
Practi¢al; Advice Free 


THE COLEMAN FOUNDRY EQUIPMENT Co 


156, STRAND, LONDON, W.C.2. 


MISCELLANEOUS 


OR A NEW YEAR GOOD RESOLUTION 


we suggest this: ‘‘to order’ Foundry 
Supplies ffom Otsen, Lrp., Hull.” 


PATTERNS IN WOOD AND METAL for 

ali branches of Engineering. Mouldin 
methods carefully considered.—Furmston 
Lawtor, Letchworth. 


PETER —with 


ONE EXCEPTION 


With one exception Peter is an cme ig d little fellow. 
Chubby, likeable, just five-and-a-half, full of life and 
fun and on occasions—be it admitted—of naughtiness. 


Just now Peter’s rather important, for this is his first 
term at school, and he’s grappling with the intricacies 
of “A BC” and “Twice-Two”: difficult subjects to 
all men of five-and-a-half, but even more difficult in 
Peter’s case because — bad luck —he’s totally blind. 
That’s his One Exceptioh. 


Peter learns reading, writing, and ’rithmetic through 
the medium of “Braille” — dull stuff compared with 
the coloured picture books of most five-and-a-halfs. 
However, he’s a stout lad is Peter, and he’s making 
great progress. 

Would you like to know more about him? How, in 
spite of his “One Exception,” he is being educated 
and, when older, technically trained and usefully 
employed. 

There is al waiting list of “Peters” throughout the 
British Isles, for whom training and accommodation 
must be provided in the immediate future. 

Will you help with a donation or annual subscription ? 
Any sum, large or small, will be gratefuliy received. 
Here’s a Your eyesight is worth a year 
to you. Send Peter and his handicapped pals 3d for 
every year you’ve had it. Now, please, in case it slips 
your memory. Good idea? 


The Chairman, 


SCHOOL FOR THE BLIND 


(Founded 1838) 
SWISS COTTAGE, LONDON, N.W.3 
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